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Abstract

\3\

analyse a continuous set of measurements of currents and temperatures in the

@b L
LOTUS was a two-year experiment near 34XN, 70°W, designed to acquire and

upper, open ocean together with local hydrography, meteorology, and mesoscale
oceanographic features. The first scientific moorings were deployed in May
1982. The first year of mooring data, from May 1982-April 1983, is presented

here.

(] ;- ?;‘:l":“‘"x,
A * "

..-,-
Uy

'\,.I ’\'.$'..~' _ . . S \-f l - SR -_ (' l % - .l‘\., -’ L ‘r -‘.‘-_."_-:... .. a0, ..(_.- .t _.r"- ey
; . CAERAN '-.’ X ." - ..._.-, . .- v'.. -...:-"‘p & -'-\
(mm& LWI:'V} . \“ el 2 ‘,f .'_f; I_(L(L (& LA‘lli‘l':\_‘;m. _h"q A A '.ﬁ:. P APy :‘_f.:'\. - (at




e« £ 3 4 V%

o o B d e & V0 WU

(]

L4

-A'JLIAA_

LIST OF TA
LIST OF FI
PREFACE

ACKNOWLEDG
INTRODUCTI

TABLE OF CONTENTS

BLES S0 S PO P RN NEPIEISIPOIREROEOOOOENINIBIOIOSETIOEOEOETNYN
GURES © 69 P RC PG LR00LLEIPIITOIOERERERBOSSINNOIEROLIOEINBIENOES
EMENTS £ 00000000000 00000000sPeIIIDOLOLILENSEOEONRGERTDOETRGS

ON (A NN NN NEENEES S NN RN NN N NI NN EN RS

MOOringS ® 60 PP BP0 0P LCOESNNLOBLONRENOERNIIEIOIOIEONOESIOEOIDOIEOEPOPTCSD
InSttumentation P02 0P 0 FEPR0CLPLINNNNNCROESEREOIOSENIIOEOIEBDROEDNOIEOETOSES

1.
2.
3.
4,

Othe

1.
2.
3.
4.

Data
Data
Data

REFERENCES

PRESE

current MeterS ceceececeosonscccccoscrossssssssanssssnsse
VMCM VariationsS seseesccececcecvsscccnscssovsossccsscnnas
Aanderaa Temperature ReCOrders esceceesccccsssescnccsce
Wind RECOCderS ceeesccsssosccesccessvssscsssssnssosonsss

r Data 0 000000000000V PsCESPENOCEOOIORDNOIESIROENNCEITBNTOLIES

XBT and CTD 5 0 0 0000 0000000 0000000060606060600000008008060600
Aanderaa Temperature ReCOrderS eesceesccssssccsssocssosne
Profiling Current Meter ceevecesccsvccrcsscscnscosssces
Engineering Data@ ecessccecccescecscsacsssscsssccssscnssce

Quality.o.o.oo.-uto-..coo.-o..oooo.-lo.o.O..--o..c.ooo
P[OCGSSing © 00 800000900 PPEENLNNSCLOERLININOIORIOCOEITSETLTS
P[esentation ® 9 C 00000000 NLRENRNPRCSERNREOCOIRENOIOEIBIREETBLISITOTS

NTATION S5 P 0P G E P00 LPLPNOEEN00OLNIEOSREINOIBOIERONODRDOS

Composites S P BSOSO RN LOS P IBNOSINOOEOOEBIORENNSIOETNEEOSSINNEIOETNTS

1.
2,
3.
4.

Mete

Velocities T I I Y
TemperatuUreS cseseccsccecssosacccsssnssssscossssssssccnsss
Aanderaa TempPEeratuUreS sesececsscsssssssssscscrcnssccsns
Progressive VECLOIS ecsevssecocccscssssssoscsccssssssses

Orological Data 80560000000 00000000000000080000000bs000s

Current Meter Data 9 8 68 060080050 9 PE OO OO0 RSN OO ES NS EEESTS SN
l. Time Series 9 0 0 00 B P OSSO OO N OO PO OGP0 O OO OPIEePEEESOSTSEESE
2. Histograms LU NN B RE B I B B B B B RN BE BN NN BN BY RN BN NN RN RN NN NN NN RN NE BY BE BN BE BN NN N NN BN NN NE BN B BE AN
3. spectra ® O D T PO OB O OSSO O DO ON OO SO SOEE SOOI ROEEESNESDS
4. Statistics L B BN B BN B B BE Y BN B BB B I A B BN R RN BN BN NN RY BN BN BN Y NN BN BN ONE R RN BB RN AN AN I
{\Jnln{\f'fn .I_-;J_. : \ . \:\ . .. ':;u'w;..., :c’f‘¢ ¢

o, .

- ?
VTN
PN L.PJA.L').LI .& 3PSO A *.n}.p".p‘i}.-\h IRV i

_J'(.-\‘.\:
W

Page

- W

(62

14

14
16
17
17

18
18
18
22
22
23
23
23
27
28

28

30-31
32-33

34

35-38

39
52

52
80

115
150

¢
ST A r‘
AhON ﬁ QLRI N RPN

q!

ol B o B
AP AT Rt

N e




e e e e L L A N S A IS T T T T A R PN T TONTIEN IS E A

3
.
s
.
t LIST OF TABLES
-::‘ Table 1: Mooring Positions - Deployment and Recovery 12
- Table 2: VMCM Variations 16
"
Table 3: Summary of Meteorological Sensors 19
:':: Table 4: Spectral Plot Information 115
A
X
g
“)
5
2
!“.
\
X
v,
o,
'-
g
. P- '.
-‘. b$.l
L 058
r;l'
: 5
(]
- I
-‘: '\\:
~ v
. \
(] I'
: i
- " \ .‘
- N
T \'_
T LSS,
% oo
c.' I}’n
)
: R
. o
> e
‘ .-r'
N n.x
“~ .
) 5

.

o mnen Yy

P A IR P
QRN ity A A

oD s ea SN




SRR AL e AL g Ky

M
poed
4 ..a
LIST OF FIGURES <
¢
-'_.-"..1
1. LOTUS Area 9 0y
NGobY
2. Mooring Positions 10 m‘aﬁ
3. Mooring Diagrams 11 C
4, Summary of CTD Stations 20
5. Composite CTD Plots 21
6. Bar Charts Showing Data 24
7. Composite Speeds 30-31
8. Composite Temperatures 32-33
9. Composite Aanderaa 34
10. Composite Provecs 767-770 35
11, Composite Provecs 766 36
12. Composite Provecs 764-765 37
13, Composite Provecs VAWRS 38
;'-- * o
c.:'-iﬂ’
o
v I\ 3
o
LTS
[ SO
o |
R
....'-'
£
1..::';‘

WY, W, W e P
1+ \.\‘,:..‘\.._ A



M i R A A LA L Y

0
..\ - . « Ve N g - ARV I - [} - - L AR
~ !
!' u;k.
> LA
< 5 e
<7 1
", A
R
. e
R PREFACE ]
R e
3 e
- This volume is the thirty-fifth in a series of Data Reports presenting at%l
}{ mooring current meter and associated data collected by the WHOI Buoy Group. i:}i
Volumes I-XVI present data prior to 1976 and are not listed below. .,
- l.-.‘ ’
-} Volumes XVII through XXXIV present data obtained during the years 1972- :.a
O (SN
j- 1984, either by year or experiment (see notes). \f;4
_.' L,
- A data directory and bibliography for the years 1963-1978 has been ]
A -
N published, as WHOI Technical Report 79-88. .
:: Volume XXXV presents data from the first year of the two-year Long-Term .
‘:7 Upper-Ocean Study (LOTUS), namely May 1982-April 1983.
=
A3
) Volume WHOI Notes
- No. Ref. No. Year Experiment
XVII 78-49 Tarbell, S., A. Spencer 1975-1977 POLYMODE
- and R. E, Payne Array II
A XVIII 79-65 Tarbell, S., M. G. Briscoe 1978 JASIN
. and R. A, Weller
- XIX 79-34 Spencer, A., C. Mills 1974-1975 POLYMODE
= and R. Payne Array I
= XX 79-56 Spencer, A. 1974 Rise Array
- XXII 79-87 Tarbell, S. and R. Payne 1973 measurements
- XXIII 80-40 Tarbell, S. and R. Payne 1978 POLYMODE
: Array III
! XXI1V 80-41 Spencer, A., K. O'Neill 1976 INDEX
N and J. Luyten
XXv 81-12 Spencer, A., E, D'Asaro and L. Armi 1977 B.B.L. Expt.
4 XXV1 81-45 Chausse, D. and R. Payne 1972 measurements
- XXVII 81-68 McKee, T., E. Francis and N. Hogg 1975,76,78 topographic
‘. Expts.
:‘ XXVIII 81-73 Mills' C. ’ S. Tarbe].l' W. B, Owens 1978 L.D.E.
o and R. Payne
o XXIX 82-16 Levy, E., A. Spencer. G. Needell, 1979 INDEX
e G. Hund, and J. R. Luyten
.. XXX 82-43 Levy, E., S. A. Tarbell, 1979-1980 GSE/NSOI - :1
2 N. P. Fofonoff el
o XXXI 83-30 Levy, E. and S. A. Tarbell 1980-1982 WesPac -jjf
2 XXX11 83-46 Levy, E. 1979-1980 Vema Channel j
. XXXITI 84-6 Spencer, A., D. Chausse, 1981-1982 N. Pacific w
q and W. Owens Boundary Current —
" XXXIV  84-16 Levy, E. and P. L. Richardson 1983, Atlantic North RO
.. Equatorial Counter- ',::"_:
o current "oy
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INTRODUCTION

The Long Term Upper Ocean Study (LOTUS) began in 1979 when it became e
clear that even massive one- to two-month upper-ocean experiments (e.g., JASIN) ,\,i
could not expect to yield the large variety of possible environmental condi- an
tions, nor could they provide any insights into seasonal effects or give long-
term statistical response models.

After an engineering period and a collection of historical Adata (Trask,

Briscoe, and Pennington, 1982), the first LOTUS scientific moorings were set

.

in May 1982 at the old Woods Hole Site L (Figure 1), in an array (Figure 2) R

designed to sample the surface meteorology and full water column (moorings 767

.
.

v
¢
PRSI

and 766) as well as the larger-scale properties of the mesoscale field (moor-

.
TR

’

.
2

.

B

ings 764 and 765). Surface mooring 767 (designated LOTUS-3; LOTUS-1 and -2
were earlier tests) was replaced by 770 (LOTUS-4) in October 1982, and the 5;:@
entire array was replaced in April 1983 (LOTUS-5). :&::
This report describes the data from the 764, 765, 766, 767, 770 mooring &;ﬁ
array, as well as some associated data. A later report will describe the ¥
second year of the experiment. The hydrographic data (XBT and CTD) are TF:
described in each cruise report (see REFERENCES) and are only summarized here. &i:
- ﬁ;}'
A, Moorings o~
Figure 3 and Table 1 give details of the moorings and locations. The if?
bottom in the area is essentially flat and featureless sand and silt, with a iii
nominal depth of 5368 m (corrected). The mooring diagrams show six different El;
kinds of subsurface instrumentation (see next section) and three different P

kinds of moorings.

.
.t
»
a

.) 7' "":'
4"y

The two intermediate moorings (764 and 765) and the near-surface mooring

b4
-9

A

(766) are constructed entirely of chain and wire rope, except for a short &?E,
length of braided nylon line directly under the acoustic release. ?;”
The surface moorings are chain and wire rope in the top 2000 m to guard t?ﬂ
against fishbite, and braided nylon beneath for compliance. The surface moor- ;i%

ings are slightly longer than the water depth, but the constant presence of a
current At the site prevents any slack and entanglement in the mooring line.

Tension measurements just under the surface buoy usually show 2000-4500 pounds

e® a"acaca" . cmcmt .- D T T S N S S S R ST .
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the experiment.
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t Table 1: Moori j Positions

~ L b
:\: ...:..
.:: Mooring # Days Duration Loran C ;:f
AN at Sea position »:a
0\ ,-. .b

764 LOTUS 3 340 8 May 1982 14 April 1983 33 49.16 70 00.83*
s Intermediate-South 5

‘_ 765 LOTUS 3 339 9 May 1982 - 14 April 1983 33 59.81 69 47.14 .-*:
R Intermediate-East Ry

A 766 LOTUS 3 336 10 May 1982 12 April 1983 34 01.20 70 01.45 .
e Near Surface "0

¢
&2
A A
A 767 LOTUS 3 170 12 May 1983 - 30 Oct. 1982 33 57.16 70 01.31 INe:
o Surface ft(
- -~
. o
el 779 LOTUS 4 110 31 Oct. 1982 - 19 Feb. 1983 33 57.19 69 59.71 -
Surface T
Ol .'_\
-, A
: 2

:;j * At deployment; after 1 June the estimated position (see text) was .:n
33°44.6'N, 70°10.0'W. -
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tension, depending on the large-scale current field; local wind and current -
effects at the surface have little effect on the mean line tension. See also gt
Walden and Clay (1983). Nl
All moorings recovered from the site have shown evidence of fishbite ;;j
(teeth marks or even removal of the PVC jacket on the wire rope), especially e
in the 500-1000 m depth range. :::]
'.':s
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Movement of Mooring 764 Y

Intermediate mooring 764 was set on 8 May 1982 (OCEANUS Cruise 119) at
33°49.16'N, 70°00.83'W (Northstar 7000 Loran C coordinates). When the mooring
recovery was attempted on 14 April 1983 (ENDEAVOR Cruise 97), it did not sur-
face near the deployment position but rather some 10 miles to the southwest.
In fact, it was 3 hours from the time of release to the time of actually grap-
nelling the mooring, at which time the position was 33°44.19'N, 70°13.73'W
(Loran C), or 11.9 miles WSW of the deployment site.

Study of the pressure and temperature records from mooring 764 show that
a strong, nearly barotropic, southwesterly current on 30-31 May 1982 pushed the
top of the mooring over some 70 meters. Early on 31 May, as the current was
continuing to increase, the pressure suddenly dropped by 70 decibars on both

instruments on the mooring, and the measured current dropped about 20 cm/s at

the 1024 m instrument and 10 cm/s at the 527 m instrument. Over the next 33
hours the two pressure records stayed about constant except for three or four
short (1-2 hour) 5-20 decibar (increasing) pressure spikes. On the afternoon

of 1 June the pressure suddenly increased by 30-35 decibars and settled out to

a new equilibrium; at the same time the measured current increased by 8-10 cm/s
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to a new value a little less than the value on 31 May prior to the pressure

decrease.

Yo«

Our conclusions are: )

% (1) The horizontal holding power of the clump (dead weight) anchor was insuf- iﬁ;
iy ficient to keep the anchor from dragging under the high-current condition -
EE on 31 May. Possibly the Danforth anchor attached to the clump did not s;
; deploy correctly. t 2

(2) The mooring began to move at a maximum of 20 cm/s in a direction between
. 230°-250° T, and fetched up 33 hours later while moving at some

8-10 cm/s.
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We estimate the 20 cm/s speed (or higher) occurred for about 13 hours,
followed by a 7 hour decrease to (say) 9 cm/s, and then constant for 13
hours; this gives an approximate average speed of 14.5 cm/s, and a total
distance travelled of 17,2 km or 9.2 n.mi. in a direction approximately
240° T.

The drift of the ship was 0.7-2.1 knots in directions from 201° T through
west and north to 072° T, during the period from 10 minutes before the
release of 764 to 55 minutes afterwards, as we were hove to listening to
the radio and acoustics and watching for a light. The average speed and
speed-weighted average direction was 1.4 knots toward 291° T. The wind
during the time was light and out of the North, so we can assume the
mooring drifted at a speed of 0(1l) knot in a westerly to southerly
direction, for a period of about 3 hours for a distance of about 3 n.mi.
Using a trial and error search algorithm, we looked for an inferred
anchor position that (a) was close to being 240 T from the original
anchor position, and approximately 9.2 n.mi. from it, and (b) was in the
NW quadrant from the recovery position and about 3 n.mi. from it. There
is no unique solution to this search, but the points cluster around
33°44.6'N, 70°10.0'W (Loran C) with a scatter of about a mile N-S and
half a mile E-W,

Summary: Mooring 764 moved SW about 9 n.mi. on 31 May-1 June 1982, The
final position was 33°44,6'N, 70°10.0'W, within 1/2 to 1 mile. The posi-

tion is consistent with current measurements and recovery data.

Instrumentation
1. Current Meters

The primary current meters used in the LOTUS experiment arr Vector

Averaging Current Meters (VACM) and Vector Measuring Current Meters (VMCM).

They differ mainly in their flow-sensing elements: the VACM uses a Savonius

rotor and a vane to give speed and direction which are resol—ed against an

internal compass to East and North components whereas the VMCM uses orthogonal

cosine-response propellers that sense directly the flow components which are

then rotated relative to an internal compass.

Both instruments provide a continuous vector-averaging during a recording

interval by sampling 8 (VACM) or 4 (VMCM) times per rotation of the sensor;
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both cases correspond to sampling and vector-averaging at least several times
per second.

The last of the statistics tables (p. 154) gives the instrument identifi-
cation numbers for each depth and mooring.

The recording interval of the instruments depends on the planned deploy-
ment period of the mooring to which they are attached. The one year moorings
have current meters with recording intervals of 7,5 minutes whereas those on
the 6 month moorings have a 3.75 minute recording interval.

Additional technical information on the VACM and its sensors may be found
in Fofonoff and Ercan (1967), McCullough (1975), Payne et al. (1976), and Dean
(1979). The VMCM is described in Weller and Davis (1979). Intercomparisons of
these instruments are given in Halpern et al. (198l1).

Both current meters record on Phillips-type cassettes by means of Sea
Data recorders. The cassettes are removed ashore and transcribed to 9-track
computer tapes for further processing.

Temperature measurements are made by both the VACMs and VMCMs. The VACM
temperature sensor (a thermistor embedded in its end cap just above the vane)
has an accuracy and resolution of approximately .01°C (Payne et al., 1976), and
.07 x 10_3°C (Tarbell et al., 1979) respectively. Some VACMs have either a
pressure sensor (VACM-P) (located just above the vane) or a pair of thermistors
separated by approximately one meter to give the vertical temperature gradient
(VACM-DT) (Dean, 1979). The time response of the end-cap thermistor is approx-
imately 94 s, whereas the thermistor system used in the VACM-DT has a 12 s
response (Levine, 1981); this difference can affect certain kinds of data
compar isons.

Only the temperature and pressure sensors are calibrated prior to deploy-
ment; the rotor and vane weights, sizes and bearing clearances are simply kept
within narrow specifications to permit the nominal calibrations (McCullough,
1975) to be used.

The VMCM also senses temperature with a thermistor embedded in the upper
end cap of the pressure case. According to the manufacturers specifications a
calibrated thermistor has an accuracy of .01°C. For the temperature range
selected for the LOTUS VMCMs (17°C to 30°C) the resolution of the system is

1.4 % 10 2ec,

x’t'n”n"~'u“u“\}.ﬁf'J\’n';'u'n -~ x S

. . -
M b . . . .' et
PO I e - . - .
. - - !"0
R .

PN

)
5




A
K-
q
16
L- 2. VMCM Variations
- The VMCM is a relatively new instrument undergoing continuous tests to
'i perfect its long term performance. One component of the instrument which is
z under examination is the material used for the orthogonal propellers. Propel-
lors fabricated of black Delrin {(a Dupont Co. Acetal homopolymer resin) were
- used on the LOTUS 3 and 4 VMCMs., The color black was chosen to decrease their :ijq
ﬁi visibility and thus discourage any interference by fish. i:i;
3 Various antifouling compounds were tested on the LOTUS 3 VMCM propellers. tg;
\ The propellers of several instruments were coated with antifouling paint, wax, e
~E and in one case a combination of paint and wax while the propellers of one
;Z instruments were left bare. The LOTUS 4 VMCM propellers contained no antifoul-
if ing compounds.
t The LOTUS 4 propeller assemblies differed from those used in LOTUS 3 in
: that the blades were fitted to the hub with a dovetail joint and pinned. Each
: propeller was also balanced. The LOTUS 3 propeller had rabbet joints with pins
. and was not balanced.
; Another aspect of the VMCM under careful study is the type of bearings
'j used on the propeller shaft. The LOTUS 3 VMCMs used type 316 stainless steel
§ bearings as did the LOTUS 4 VMCMs, however, the LOTUS 4 instruments had an
E additional 18-8 stainless steel retainer ring attached around the shaft which
- limited any excessive lateral movement.,
;: Table 2 summarizes the variations between the LOTUS 3 and 4 VMCMs.
¢ TABLE 2: VMCM Variations
- Propeller Material Antifouling Compounds Bearings Ei:
- Paint Wax :s
N LOTUS 3 Black Delrin Type 316
o Blades rabbet jointed 5m, 10, 5m, 50, Stainless “T
. at hub; not balanced 25, 75 100
LOTUS 4 Black Delrin None Type 316
- Blades dovetail jointed Stainless
-’ at hub; balanced with 18-8

retainer ring
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¢ 3. Aanderaa Temperature Recorders

Each LOTUS surface mooring (LOTUS 3 and LOTUS 4) had three 100 m long

Aanderaa thermistor cables with recorders. The recording packages were each

held in stainless steel brackets with strength members that were fastened in

line with the mooring. The thermistor cables were attached to the mooring line

i: with clamps manufactured by the Stauff Corporation. Nominally the thermistor

';f cables were situated between 50 and 350 meters depth passing by several current

3 meters where necessary. The thermistor cables contain 11 thermistors each

\ separated by 10 meters.

-; The temperature range of the thermistor chains used during LOTUS is

ZE 10.08° to 36.04°C. The resolution of the temperature measurements is .025°C.

E The 6 month deployment period and the limited tape capacity restricted the

‘:» sampling interval to 60 minutes.

j; Calibration of the thermistor cables was performed at WHOI. The proce-

:: dure involved immersing the entire cable into a calibration bath and then

E: decreasing the bath temperature in a series of steps from 30° to 10°C. Cali-
\ bration coefficients are calculated for each thermistor using a second order

;3 polynomial.

:E Two other Aanderaa recorders, modified at WHOI to make single temperature :f
:i measurements, were placed on the LOTUS near-surface mooring (mooring 766) at Ei
v 477 and 626 meters. These recording units did not have a multi-sensor cable Efé
: but rather a single thermistor fastened to the instrument's top end cap. The Efj
.: deployment period for these instruments was one yenr, which when combined with Hig
:: the reduced data input, allowed a sampling interval of 20 minutes. Aside from ;?ﬁJ
.g the differences mentioned above, the specification of the single point instru- =
- ments are identical to those used with thermistor cables. :;:i
'S 4, Vector-Averaging Wind Recorder Eﬁ;ﬁ
N The Vector-Averaging Wind Recorder (VAWR), an adaption of the Vector O
‘! Averaging Current Meter (VACM), was designed at WHOI for making high quality, ?
:E long duration observations of meteorological parameters from moored oceanic

;E buoys. The VAWR contains integrating and recording circuitry which computes

.i: vector-averaged wind velocity. The VAWR also provides several channels for

i recording additional measurements. The VAWRs used in LOTUS were fitted with
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more responsive wind sensors and were designed to cause much less flow distur-
bance around the wind sensors than the VAWR used previously. Two VAWRs were
mounted on the tower of LOTUS-3. On LOTUS-4, the VAWR electronics packages
were placed inside the instrument well primarily to increase the mechanical
stability of the buoy, to prevent theft by vandals of the self-recorded data,
c. and to more fully expose the navigation light on the tower. The VAWRS on

o LOTUS-3, serial No. 184 and No. 537, recorded data averaged over 3,75 min.,
those on LOTUS-4 serial No. 177 and No. 381, recorded data averaged over 7.5

\ min. The averaging interval was thus doubled to accommodate the extra relative

....S

humidity data being recorded on LOTUS-4. These sampling rates were long enough

PP
n‘.

v I

to average out the bulk of the buoy motion effects but still short enough to

"l
.
gAY

retain high-frequency variability in the meteorological data. Table 3 is a

¢
-,
|

= summary of the meteorological sensors and their specifications. See Deser et
' al. (1983), for additional meteorological information.
c. Other Data

l. XBT and CTD
\ During each cruise to the site, an XBT section was made along approxi-
mately 70°W from about 40°N to 34°N, and CTD stations were made near the moor-
ings and around the array. These data are all given in detail in each cruise
report: OCEANUS 119 and 129, and ENDEAVOR 97 are relevant to the mooring data
described here. All the CTD stations that were taken during the first year in
the LOTUS area are shown by position in Figure 4. For general reference,

. Figures 5a and 5b show typical CTD profiles at the LOTUS site for each

season. Below 200 m there is little seasonal influence, but the mesoscale

RN 1R

effect of a variable eddy field is visible especially in the main thermocline. oy

2. Aanderaa Temperature Recorders

.

[N M
RO

A complete report on the data quality and results from the Aanderaa 3"
equipment will be given elsewhere. The purpose of it on the surface moorings AN
was to give 10 m resolution between 50 and 350 m for the measurement of the -
e depth of the mixed layer. The severe wave-driven motions of the surface moor- [;{
ing, however, caused difficulties with the simple reel-to-reel Aanderaa tape
recorders and the 100 m long thermistor strings. The data progressively S

degraded during the deployment period, so only at the beginning of each

r
.
a
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6-month deployment do we have the desired resolution.
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Table 3: Meteorological sensors and their specifications
TABLE 2: METEOROLOGICAL SENSORS
Pecamatec Sensol Manufactucec mnge Sensoc Systes wrus-3 LOTUS-4 Cosmente
ACCUL 8CY AcCcCucacy
1. Vind speed GL11 J—cup R.K. Young Co., 0-34 a/e See Texe 0.2 wa'f! g x
snemonstec sodel €101
2. Wind dicection vane R.M. Younq Co., 0-360° See Text $°(8) X x
sodel 6101
3. Aflt teepecatuce Thecalstoc with Yellow Speings s38°C 9.1°¢C O.S'C‘" 4 4
™allec Shield Instzument Co.,
model 44034
4. Mull temperature Thecmistoc Yellow Spcings s30°C 0.1°C O.J‘C(" X 4
Inetrument Co..
nodel €4034
S. Barometric Olgtquarts vith  Pacosclentific,Inc. 0-1034 mb 0.2 my 0.5 ma™ ¢
pressuce Gill Pressuce poct Model 213
Mecold Yellow Springs 904-108¢ w6 3w 5 mpit? H
Instcement Co. .,
sodel 2014-20/)3
RA=3-t
6. Tension (at top  Rydraulic plscon W. Swift Co., 0-9300 1be. 40 1bel) g x
of moocing) Boucrne, MA
1. ¥ind speed Gill JY=cup R.M. Younqg Co., 0-54 a/s See Text 0.1 m/slf) 3 4 Lotes-3, 8¢,
anesometec sodel 6301 Sampling cates
3.78 ain
2. wind direction vane R.M. Younq Co.,  0-360° See Text $°(8) X x LOTUS-4, 1177,
sodel 6101 Sampling cater
7.5 aln,
J. Afc tempecatuce thecniscor vith Yellow Springs sis°C 0.1°c  g.3°c(m X X
Thallec Shield fasczument Co.,
sodel 44034
4., Sea tempecatuce Thecrmistoc Thermometrics Co. ¢J0°C 0.004°C o.u‘c"’ b 4
S. Solac cadistion Pycanometer woley Co., 0-1400w/ad n sq(mt x
model 6-40
AYCAL Dng., o-le00w/ud " se(m) x
model P-4405-A
6. BRelative humidity Strain gauge KYCAL Eng., 0-100% (1] (&) ] 4 (*) Cailed aftec
sodel NS-31332-8 _one month
1. Wind speed and Integral J-—cup wnot 0-34 a/s See Text 0.1 w/els} x LOTUS-3, #S37,
dicection anemomatec and 0-360° Ssmpling cate:
vane 31.7$ min
wrus—4, 301,
2. Wind Speed and rropeller and R.M. Young Co., ¢ 50 u/e See Text $°(8) 3 Sempling cate:
dicection vane sodel $101 9-360° 1.5 ain,
1. Alr tempecature  Thecmistor vith  Yellow Spcings +18°c 0.1°c  2°ci® x
PRI, shield Insczumeni CO. .,
nodel 44034
housing - Polarc
Resesacch Labs.
4. Bacometsic olgiquacts vith pacoscientitic, 0~-1034 mb 0.1 ab 0.5 an(® x x
pressuce Gill Pressuce poct Model 215-A5-002
S. VAMR electronic Thecmistoc Yellow Spcings s1s°C 0.1°c  o.l°cle} x enqgineecing test
chaseis tempeca- fnsecument Co., Sensoc
tuce Model 44034
{¢) ARGDS digitization cesolution
(s) Scattecplot estimate
(m) Manufactucer's value
te] €Eatimate based ON Previous expefience
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{t' 3. Profiling Current Meter (PCM) -
M The M.I.T.-Draper Profiling Current Meter (PCM) is a programmable moored :"?
E;; upper ocean current and density profiler capable of making over 1000 repeated -§E§
xﬁj profiles from 20-200 m depth along the upper section of a barely subsurface l?}
= mooring. It is free to move along the guideline portion of its mooring by s
e adjusting its buoyancy under computer control of an electric oil pump/swim ;}Ci
:a bladder assembly. As the instrument ascends, it measures current with a i;?
E: spherical 2-axis electromagnetic current probe, temperature with a thermistor, :2%
;‘J electrical conductivity with an inductive cell, and pressure with a strain =
}:; gauge. Samples are accumulated at 1 Hz and averaged into pre-programmed depth fﬁf
f; bins, typically 5 m thick. Magnetic field and tilt information are used to t"
;3 vector-average horizontal current data. The instrument maintains a rise rate j%i
> of 10-15 cm/s during ascents so that profiles can be repeated as often as e,
:i' 1 hour. Battery and tape recorder storage provide the principal limitations to %::
{ij the duration of the PCM deployments. The instrument relies on computer soft- :Sf
ii: ware to manage finite resources efficiently. PCM1F was moored at 33°59.6°'N, &E;
) 69°56,8'W, during May-October 1982. The instrument is not from Woods Hole and g
t¢ the data are not presented here. N
:f 4. Engineering Data :?
%: The VACM pressure sensors on the subsurface moorings are useful engineer- :ﬁ-
;; ing data: during low current periods they confirm the nominally calculated ?,
-, depths of instruments, and during high current periods they help relate the }(
’Si currents to mooring tilt-over. In fact, an error in the counter used to mea- i;
:; sure the wire rope for 764, 765, 766, and 767 was detected and the instrument ié
;\ depths corrected by use of the pressure records. -
vif The tensiometer on each surface mooring gives a simple strip-chart Ea'
;?? {Rustrak) recording of a load-cell output. On LOTUS-3 at 3395 m the tensiom- EE
-:: eter was in the nylon part of the mooring and saw only the low-frequency ten- :a
L sion changes as the mooring responded to the depth-integrated current. On 2
.i; LOTUS-4 at 2000 m the tensiometer was at the bottom of the chain/wire-rope part ;{f
%Q of the mooring, and essentially all of the high-frequency tension fluctuations :i:
j; caused by the surface waves were measured there. The conclusion is that the ::E
;§ high frequency fluctuations are damped out in the top section of nylon; this =
2¢ is apparently why the top nylon pieces of the LOTUS-1 and -2 test deployments :$~
fl were so weakened when examined after recovery. aé
0
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i D. Data Quality
ﬂ: Figure 6 shows all the data considered good that were returned from the
if first year of LOTUS. Bar graphs are for current meter data, meteorological
;; data and Aanderaa thermistor chain data. iig
Phag-e ’."*.J
\ E. Data Processing \'},_f}
g Time series are identified by a three digit mooring number, a sequential :J:4
;;: instrument position number, a letter to indicate the data version, and a number Ezz
{; to indicate the time sampling interval of that data set. Sequential position "
:}: numbers if preceded by an "S" indicate that the instrument was set on the sur- %f%
i: face buoy. 770S1E1DG24 is the first instrument set on the surface flotation i;ﬁ
fs of mooring 770. It has been edited to the Eth version and has a sampling of fi-
i one point per day from a Gaussian filter which has a half width of 24 hours.
'Ef Similarly, 7642C450 is the second instrument on mooring 764. It has been
fﬁ processed to the Cth version which is sampled every 450 seconds (or 7 1/2
:ﬁ} minutes).
Data from cassettes were transcribed onto 9-track magnetic tapes, con-
{j verted to scientific units, edited to remove launch and retrieval transients
ij and erroneous data values. All the directional values have been converted
:; from the Magnetic North co-ordinate system to True North.
t‘ Low passed versions of the data series were formed by passing the data ?1
i: through a Gaussian filter with a 24 hour half-width, then subsampling the re- :;:
j; sultant series once a day. The unfiltered series all start at noon, therefore if
Qé the filtered series also present noon data points. Ej'
.i F. Data Presentation ig
:g Following the text, composite plots are presented. They show the first :ﬁ.
;E year's data. Aanderaa thermistor chain data, current meter temperatures, cur-= }?1
Q rent meter speeds, progressive vector diagrams of the current meter data are —
E shown respectively. 3
fj The data are broken up into three groups. The meteorological data are
,: presented first. Time series, histograms and spectra for the VAWRs (Vector l
‘ Averaging Wind Recorder) are shown. The second group of data is the current ~
i; meter data for the two six month surface moorings. The third group is the E;S
o N
.- (A
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Lt. near surface moorings and two subsurface moorings which are presented by

f:i depth. All the time series are first followed by the histograms then the

;ﬁ spectra in each group. The statistics for all the instruments are presented

:fi at the end of the data section.

‘ The following is a brief description of the different plots.

;;j Progressive Vector Diagrams

e Current vectors from the filtered time series are placed tail-to-head so

_: as to show the path that a particle in a perfectly homogeneous flow would have

&;‘ traveled. The plots for each time series begin with an asterisk and are =

:%f annotated monthly. Moorings 767 and 770 were set consecutively, so the Ef.

;; progressive vector diagrams representing data from instrumented mooring 770 '?

:52 have been appended to the plots for the same depth from mooring 767. 1In those

-, cases where there is a time separation of greater than a few days the

;:3 positioning of the following Provec is arbitrary.

?{ Variables vs. Time Plots

J:: Individual variables and the stick plots are plotted against time from

- one day Gaussian filtered time series,

j; The plots have been done to the same scales to facilitate comparisons.

;f In the case of the deepest temperature measurements, the temperature has been

i plotted on two scales, first the general scale then at a scale selected for

~?_ that data set that shows details. Pressures have been plotted against a

‘if negative decibar scale to invert the trace to facilitate comparisons with

f? temperature and speed.

Sj: The plots for time series from consecutive moorings 767 and 770 are

. combined for appropriate depths.

;jz Histograms

iij Data are taken from the unfiltered time series. For each class interval

5i the frequency value is a percentage of the total count. For the ‘'weighted

’l direction' histogram each value is weighted by the corresponding speed value

;; before assigning to a class interval. All histograms have 50 class intervals

'i;: per inch.

jfl The plots have been done to the same scales to facilitate comparisons.

.,' In the case of the deepest temperature measurements, the temperature has been r",:;
s
e
X
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L4 plotted on t.v scales, the general scale as indicated below, then at a scale _
h\.- . » s
- selected for the individual data set that shows details. :2‘
;:f *** note: the histogram for 7675 which was fouled by a garbage bag. ﬂj
Eﬁ; *** note: insolation plotted at two scales to show detail by eliminating the ::
nighttime points. v
- Spectral Plots o
. ”~
.:ﬁ Table 4 in the Spectra section of this report shows the exact number of -
;%: cycles per piece and number of pieces. Generally speaking the 225 second -}{
. sampled current meters have a piece length of 32000 points. LOTUS 3 was long ..,
fii enough to have 2 pieces. LOTUS 4 data has only one piece. The year long iij
jf nearsurface and subsurface current meters have four 16000 point pieces. ;jﬁ
a Statistics )
! The statistics are created from the unfiltered time series. See Volume .
f:' XVII (POLYMODE Array II) of this series (see page 5) for a description of the }ﬁJ
ﬂff various types of statistical parameters. :j
- Lo
:} The coding on the statistics tables stand for the following instruments: .
m - VMCM
- :'}'
X v - VACM s
f7 a - VACM with Pressure ? ;
Y D - VACM with DT o
_J D
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Figure 8b. Composite plot for current meter temperatures for LOTUS-4.
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f' Table 4
:-::. Spectral Plots 450 second sampled data has a piece length of 16000.
225 second sampled data has a piece length of 32000,
N A table of the number of pieces, number of data cycles follows.
S Samp Number Number

A Data Rate of of

P Name {sec) Var Points Pieces

767s1 225 all 61934 1
T 767s2 225 all 38677 1
7673 225 vel 34800 1

: 225 temp 65296 2 —
i 7674 225 all 65296 2 "
- 7675 225 all 65296 2
e 7676 225 all 65296 2 )
: 7677 225 all 65296 2 e
" 7678 225 all 65296 2 ]
‘: 7679 225 all 2 —
e 76710 225 all 65296 2 3
- 76711 225 all 65296 2 A,
- 76712 225 all 65296 2 =
- 77051 450 all 21113 1 o
770S2 450 all 21113 1 o

7703 225 all 42225 1 .
7704 225 all 42225 1 SR

7705 225 all 42225 1 L)
~ 7706 225 temp 42225 1 -.:‘,;j
225 vel 38033 1 ;-.—’_i
S 7707 225 all 42225 1 )
) 7708 225 temp 42225 1 >
- 225 vel 19208 1 v
~ 7709 225 temp 42225 1 G
- 77014 225 vel 42225 1 ::ﬂ
- 7641 450 all 65000 4 e
v 7642 450 all 65000 4 2
® 7651 450 all 65000 4 .
e 7652 450 all 65000 " ]
o 7661 450 all 64500 4 o
o 7662 450 all 64500 4 "
- 7663 450 all 64500 4 ~aN]
; 7664 450 all 64500 4 o
o 7665 450 all 64500 4 [
- 7666 450 all 64500 4 A
- 7667 450 temp 50121 3 )
a tdif 50121 3 ~y
S vel 30729 1 )
76611 450 all 64500 4 s
® 76612 450 all 64500 4 {
> 76613 450 all 64500 4 R
= 76614 450 temp 64500 4 T
4 76615 450 all 64500 4 )
Lo <, N
< ]
~, ,s‘-J

':‘ ‘s
AKX N




hAANP AT AN . v 2" a L) ’ ' R v LR T I R ' ¥ L .
R uH Ce e 4_ IR SR A AR AR B A S GG SRR A SRS A O AT YOS SN RN
r - T q r T ..— T | S T J‘ T T ﬂ T T — T T dx R T — T L ﬂ T — T T T
| - - .m.\.\a | 1
o
> L 4
- 1. D .
el _ | — -
6O 2 < 2
I ) . B g 7
)
2 S
L o 1 - o 1.
NN ; o : ;
- 12 F ~=2 e ¢ .
I — ® . Q | 0 1] < 4 a e
T > v ~ — > - PP
o g T o
- — - ——— — P
nv% N ? [ - . s
- = o) L= - A —Ho LA
= - “ poi¢ = Sn
o 1 - -1 “a
R
- 9. - P 1.
L — —o = ~ e N
Lo L,r [V SO U S VT S T VU N S SRR U W LA N D S T <l BT SN B U U N BT T LI Y AR b e,
g (3 o © © =} © o o ° fe) e} © © o o o o < .
. - = - - = - s = . put = = - = = P - - ,
uydo / (s/wbd) ydo / R} bap) .........
-b . .
| ‘e
[ T T d T L 1—‘ T T — T L] _ T \] _ -.l .F.
RERES
= WII H.; L
— m Py AA\Nvl.Jﬂu Pd T
n O 31 AT
a3 e T :
~,- =
- o O,
T e “ = c
H @ 1 o
v =
i e S s
- e} o
9 -
| =
&)
- o
) 1 1 1 J -
) © ) o

ud> / (s/wd)




aors e qow e

T 7777

.ﬂJ—ﬂl,T‘——‘ -- ﬁ—u

957% levei

10°

117

- - - . - ”
(=] (o] o o o (o]
— - - — — —

L AN S A NN B D HE A RN BN BN H

L
L ) .
e 5
in O ADml
- “ (@) -
o .- =
o ~ a4 Q
- ~ > O
K
>
v
13
n
o
,
/) 1 4 Y
© ° © (o) o ©
yda / (s/wd)
v .... ‘e .\u.\ .\-L-...-\.“..-. ..4. .\. .--...A .-.h-.. -... 4 [y -.- ....-.. ~.- .-s -~,.

—

10°

107

cph
<pn

7703 5m
TEMPERATURES

107
357 1cver

10

107

107
10

yd> / (O bap)

107" 10°

cph

10°¢

RIS U




LARND RN B AR 11«&.1..*‘%4..1 | SecSacea el SOASEHADAR I o LA .
. ", ....... .- \.r..... . : .....,wv...f\. m... LA M.M..-”..-H.. . ....-... 1 T A (RS A ¥ SN U AR AN AR AR AL RODLLMOCN Ly I
4

»

... SRS NS S T St S SR S S SAL AN S RN ] r | L AL R crTYTr O vTTITTITT uﬂ‘, -

Y

|

10

T
RE

'\\

{1 L

V. B ©hs n\\ ,AI« 4
A . <t -
[/ L - \-\- B = =% \-.-hh .
° N 3o S |
[ r )] - - - .
1 [ 5 o : s <"
[ I~ I~ -~ - — I m W B ~ w - _ J ‘. nnu.
4 - — \ll!(x\bi\\...o' L . 3] o _nm — ~ 2 h ]
: ) : ==
= - H L = 4
m = e 5= :
F- | o ) o — R r—— A e
= 2 | 1 S h g
) - L - - s —
3 ! < { f P ]
P - e C LA e
P, TSI, (A0 N W (N T WA [N SHNNT TN SO UUMD O M S T ¢ 1 [ SR UY WS NN TR U NN U TG NN N TN U SN VA S SRy G LN SN TS D 1
B o “ - » ) o '© o = fa) o o~ .u o o . - 0 -

-
LY
¢
'
'
1

o~
ad
Q
o
~
.
n
>~
c

ads / AJ fap)

118

-

Wy WL
T
‘1.
§

vIvE
T
om
Ty

AsH
10°

-a.. I 25 g
", 4 =
. L t0 S
(-. [¥e) —r_ (& T
) [~ . > —Ho -
3 ——N _ . ro%
’, T N g
x o 2
s ®, - e
‘ N o]
., - N ur{O
A | -l.\||‘ o WI —
g s e 3
.J . nL - I.-Nu
v“., f“\lr._l[l_ PUREON TR S R GH NS WS T LA W I oo
- i 5 ! A} . .
p, P - ) o o () ) o “
s - - s e g - e )
X ¢
' A
..._ udo / (s/rudh A
k] N ‘- 1)
T. (LA
‘ ; l- l.
'.l —I-- -l. -
% Ve
e
b5 o
w
W\J ‘. -...
., -- -.
"“l- LEPLW % I--. ..-“-(-.I-ht- v et e ‘ . .. s R b -. st -...DL. Vo LA ) P R.-\ \- K .t.. %, fo—f-
'] SN . . A ‘ v e . v G v \ sl e ., o KRR
e . K ﬂ....... \.\.... .-........ W o .». .-\ﬁ\.-ﬂ -N\-. R




N S AR

119

R B

VELOCITY

7704 1Cm

]
10°

1
10"
cpn

957 ievel

10

b o« B
\...l..\

ydo / (s/wd)

AN

AR PP )

| -
o
/ I 1 -
© © T ) > .
- - - Lad — -
ydo / “Am\EuV
T — T T 11- |
8 .mm -
R = Q -
+ 9
i O. .
~ ;
- RS o
- )
>
2
»e "
- 0 )
i ” ]
- V o
ol PRRE T G S -
© © mw

%

12
JIN

Y

oo

cpn

A a4

S

wq O

L- r

SRR

NI D)
L

p

;
7

TEMPERATURES

7704 10m

-

957 1evel

10
cpn

10°°

1077

Te'y Rl
voew

T
(@]
—

ydo / (o bep)

St e / .-‘..- ¥ ., L

A

107

Sty L =y LI T S AL ..,,. .....
v |

T Y >
® \J\ :




B S ,.1.4.- AN K ]H\. DO ... AR ﬂ!...ﬁ.‘.-.-...,‘q... 1) . | - . . : / I \&-...1..-\-\.-\-\-'- A .-‘.- B .--. o --»
v, PO R AN Sl L MO W I : :

11
'71
5

“MF
%
1

cpn
T
/0

J,
e —= L ——
5= 4 i ~— 1
s | i " m 1
» - \\\». < u 7 —» —
) B r’r»&\, S N VNN VN N VU G (N VOSSN VU UMY SN LA ru.; ‘&‘T\T\Elorlrrlr.r!r‘r.rrs B
2 ‘o ‘. - < - “ Q < < “ - & © : .
uds /o /e uds L (1 bap)
s o
]
! —

Ay

S

=
—
=
~

S S Ty or T T 7

AnY

-

~

&

- e
[}

-
P

w¥

e
e
7—(
s
Ju oo

107

MR Ao S A s g e A Syie g
M PR I A
19 ¢
wpn

-

S

- bed

PR

o
el
4
IS
Nyl
(a2}
ﬂf o
[LllL;.H!\'-FFlrl.rrrlLrL_ [ I DR LI (W B ’

PR

s ) [ v C

\‘l

udsy /(o /um

R N

S

.

. e .
AN Tt afe eyt
v’

2 @ s @
NI M NN

. A S S IR Il T S N Y




- Y
ey BN
e 2 B %

I-h.hn-’ ~..
PR A T

AR

yovrTThwe
e

P p——
-(l.

r ol
.

> _'o'.x-".

a¥ea

'
‘.

5

{“

ol

-
-

MY

PR A N

9

L Mg e
e

v e
e a

vy
.

v

e

C4

v

DN

v
e
.

AR I i s
ISR A

r—
.
-

A
-

121

957 ievei

10°

10™
cpn

CT
- _mm
} w%
L A
Qo
b~ 7v
o T
B mm
)
-
[ 22
Wl
L R
L
-

957 1evel

107 10°

cph

0

10*

ydo / ,(s/wod)

-

TEMPERATUREA

7705 15m

10*
107

udo / (7 bap)



e I

.

A S

N
REGF AR

L RE R

122

- -F .b -
s’ f&qf- Ya iy H

T

LA

-

Joic
Ve

roTr o

T 1 T T

[ s, P
= ] i
>
v
- .
‘A e
== = -
e
- o
JO
=
P S (S N TN NN WS N U Y SO | T 1
™ =) o o © o

uds REVAURY

5
!
1
-

I

-

L.

inie
[ SN

N
Y

‘© & o ‘o )
udsn / (/i
: R . OO
< Ay _d vy Ay Vi Ay A Ay

cpn

cpn

TEMPERATUREA

7676 <Om

Lew A

TR

= [ (=} (=) [ ‘ . ~
- - - = - .
udn /gy Hap?
N e u— AR RS
. Sttt RS
,.-.... .!...._. R .-..tf .. ., ] .-- 1.-...-- I-II..

o f o ot

LI S At I Bt e S A i S A At ARSI R 1 IR

d

-

1

157
Fn

19

. \ 4
'

O 1
ROLYNS

0




h ..,..{ ‘®

o A At
I

,C LKL,
.'

,_
-~
@l s

P

p “
p .
;._'.
p .-
b .-
b .-
b

@

(em/s)" / cph

10’ Tl T l T T I v T 1 1
L \ 7677 25m

ot = 1 VELOCITY

10°

10°

107

| . .
10 | .CVY §Ol{lD4 JCC‘W PA‘SHl

107 107 10" 10°

cpn

123

(cm/sj)* / cph

(deg C)* / cph

10

10?

7677 25m -
VELOCITY 4

ol b

1

t

10°

107 957 1evei

e ] A Y S W B D B l‘ P!
107 10 10" 107

cpn

10‘ ' 1 ] 11 ] T 1 I L
- B
L 7677 25m 4

100 N TEMPERATUREA
= -J

10° —

10" —
u 1

10° —
- -

107 b= A -
L d
L L n y

T07F Plepd |e:g~;?._
- o -
:

5 L__%_,_ B I J_,_.‘:!
1( o 20 o

en

o« 2 e
n vt Y

o s

e’
»
o

2

PELL
(L )

)

.
3

.
L)
T

LS

?:|-..



ERS P O N LA ST YOI R e, ’ DAL AT o4 A AT e o N R
o @ e s Y @ i R e a A @ N b e e N e

IR PN Dk - 'Mf v, * soa b BN .I-. o s v ¢......¢.... . ¥ L) EaOINEN N, N J 3
v.. AT RO Al .-—... .-. .;-....-..». --—P)r.\‘.-r.)-uujw-uf "--...I‘.In. -nn Ki ....,‘ A g p..A.. S o ...q/. ...r .4 \- .- RACRINP: O -D(.-NV-,.. ..--.._. N A U Y et n.\.:\s.\}\_..\.v— — L.

ﬁ_\.l.dl !11«!j|]]1uj!j.ﬂlnﬂlﬂ|’].

i

-

L
v 5
Yl
- £k —o - =
L R0 - L e
O O
L g .* = ~
m_LL H 6D|
- N> d9¢ < F 8= c
o i a ~ L a
> o N &
v
P Jo -
[o] l1| |

d 1
107
|

—

U S TR W S &SSO SR WY

o o (]
-

1O

19
10*

ydo / ,(s/wo) ydoa / (n Bap)

124

.

R L B T

4
- HP
mWI. (BN
n — < 1L
~ O ol
O .

—/E ok

Fo~> —1e ¢

| a

- (8]

f =

957% ievei

SR

7
i o
{ —
-~ - 3 “ - o
o () o o [=} (=) o
—~ — — — - ~— -

uds> / (s/w2)

L st etntea e e e P LI N

K
PRI
. Py 2 s vty



il o el 0 r LB R e g 4 rp—
el [ ..-.......A-‘_ . . . . \.-.- ---..-. v --.-f-.ﬂbl L D b .l h
Yo, Y ORI AL slee AR PR A LR A t . E LS
.-.-.- A . .o AU PR S Y A AL A A tatute . - s . ‘ee f.
s
[
.
g
]
a

LY
.
...
s.. y v ["r— v 717 1t 717 1 T 1 7 7T 1 vV T Q77 LONNN S IR B R (D A N R R SN (R AR S N NN BN BN AN (S PTRd
) " [~ E 4
~ A \ | x \
Y . 2 \.‘L. i
! S < - ”
A - ) - mR ] 1
d D 0
' .wOL = yJE -
-. ﬁ WE ol
> c — .R/u_M R 1o -
- m. u wmmm . M ,._ 7
f - S SR U
- = e D -
[ NV. i = ]
p— \ pe -
..\_F_ I = AN S N W N N NN SN N NN MO SR SR T LAN RO I i
" o © [} o - o ' o o >
ydn / (n Fap)
[Te}
o
—~
Y T T —
'-
L
. e
» . (D
i¥e!
. - 7.L
”y o il
[, ! - ~> <
X - s 1~ s
i ® Q
e e
W“. c 3
. n o
. (o] Bl
- g
. O
m. —o
I . L
. , .
“..A la) > s = [} e <
.w-..,. udn / (s /ru
b
b
k.
‘V
v-
»
v.
: i
: SRS LA LSRN AN NN RRRNE Ry
13 DA ] ‘ JeTt Yy LY T4 ! . v B T T Y
; ta @) ..b.v........,......c‘*\..P...b..ﬁ..st...w. .




M.|1.1. OMONER ........Vc... .~. " x e ..-\.\..J_ el ,... A -\.. .

%

~

2

'-

Wu

e

A .

".. « USSR A L L | AL B J‘y i S st s SIEC TS Bon B s s s S i s St s SR S SR w T 1
w-. l -~ lud

3 I ] L ;
b, > N D .
-.. I «m _..H ~o - }— k — _nxu
V. I 0 O -1 - € HAUM _ 7
- \U o _
-, [0,] l e} L .
e, - ~ 1. o 0 _ .
X o Wl P o 10
2 - 2 1o ¢ + o3 N 2 ¢
. L g 18 | e —~ - mIJ {i 38
. » N &

b, 4 v y
. i 134 T i .Hmlm. i N _J \_a
-.- | - IYe) qmu — _ % | I;Mau
v-. - = @ - - M , ! h

b, ! t
93 i ) B
fN. _ Ve — m.u | J.ﬁlv
N ST TION % WU S N0 NORD WA D A S S WY U S S S L ! | P NN S NS SR O htilr.holr.lrx b
3 = © © ) o o =) o o 5 > 5 o e o o o o
3 = = = - = - - = pd < ¢
ydo / (s/wd) ydo / (o bap)
A
-\ %
P -
: i
% -
g 2%
b o |
L, -
g 34
g CL_
- _ .gm.v m.
g 8 3
ig v o
. -
- 1S ol
. ) SuO
g o 2
. =
r O |
r-. 7
- 1=
Y | TR
. "
X o
.\, pod
3
b, ydo> / (s/w2)
.
k.
‘-
v-.
ﬂ...
I-
\\
E.
\..
L4
v
[ r
ﬁﬁu-. o e e . ' e N P I TR .(‘ " . '- A -. E .4-o-l.v.1.-l ) .n! ..- ..- .\n--.‘ - -a «- .~.-.. ... ..- ....-. Iv. \. .-. ..-...... .-. ... .v’. -.J-. -..uur -..-.. -.. .- :
ﬁ-n e, .‘1-. tals “ a\-..-.\- P .\... ... ..4 .-\J\. < -.. h .-\.-.\-. !\\ 1‘.-. " ...-.- -!\ AL A W WAL J ANy ®. ettt e, o e e e AR
v e k> N . 13 . 3 ! £ 4 4




70 ..-..-1.-.1-.. .-. (.J -" .w-.a.q.ﬂ‘ .~-.1.-., h 11‘-‘-.14.1 ..1 ..l . ..-.- qWﬂ-p.-. -M.-.l .\- AP " e - RN .
SIS PR S LR A L, > N qu}..-* J AR -(uo!nl . y AL A AR A A A
’ e R R Rt B N L L o N SR RN REREUIN R A A

LA B LA T LIS B (e S R R Sua BN D SRR SN SN SN BN SN NN S BN RN S
. 7 R ]
- B v
hod = U -
- nmvaH ) = = —o
— <C -
- DMW J ﬁ %R |
~ Ll
5 O& A S ]
~ z .
-~ > —o - 5= —o
& | R i~ &
Q ™~ o

957 levet

957 revei
|

0

-
s | —Ho
T 11 SRS W N U UK (SIS SAN S M N R N SR W NG S T N
7 - - o - o T “ b v
o © © = © [o) o o o o o
= - e = pa s - pud = - z

uyds / (H bap)

127

-
-
—
-
-

—

7707 50m

VELOCITY
A>
10°

1
107
cph

957 ievel
CV\! %OIIID
107

uds / (s/wd)

@A
E )
Sk 1 b-!-iy-hnnﬁ- Jala)

. Pt aTet e e e Y P Y W R e .

L WL N TS Py




NS
. ...J.- -

DECieL e e
m..u.... Py ‘..-

2 DT S ol S Bl S tad St wine thilh SRS St it AR oo o SRR 2 G S SR Sl BRI S nntl s st e S s SRANE SR Sl SN B
’ I 1:] R
1 T
| . o
i .l..x. < T i HP.lH L
b [T - - o NN % =
na PRl o i »* :
i T Vﬁu’ F RS Jm i
- o _a e S st ‘
2t - - .= -~ o =y .
- —— oYY 1 % b oo e
X et R m
i — N 4 { .
e N %. *
- = N -
—————
- == ) I e |
o L == |
=
- - _ ald — o~
_r\___.______rr__ TR TN W oA NS T Y SO WU A SN VU SR U U U MY G S SRS LA
“ s [=) o ¢ . - - ‘o~ = IS ‘& o ‘
yd~ /s /o udn /0 (1 Bapd
@
~
-
—r 1 T T T T T v i
- Hl
o
o]
=<
54
o
-y .
. o
Y
- ﬁ \rl. ¥
Y
aRE
e
=
D
—
7 1 i -
[} ) (=) o - - e

uydo / L/




O IR OSNENN v
s St . AR AN
v.. O ;ﬁ. W, . AT
.
:
a,
..
.
i
\-
L ﬁ S T T T — L — T T — T T 4|_|l T T — — T
., m g
. !
‘ v
- (S - o
" = e ‘u -
- b r~ T
J B I-‘\
-
A o= -
: S e P
. — ot o' —
2, > . @ -
2 - > -
4
. L -
: Py 5
-l - [}
2 - wLMw > 1=
.
. —
p - \\ .
. 7
. - —~O
2 —
' T ;_\_ I DN A TS S WA N NI G T SN WA S LA 1
.u .\V .\L .vd .O .ﬂu 0 ...O _O O
’y - - “- — - - —_ — -
P
.
. ydn / (s /w)
P (o)}
1 N
. —
A
3
<
I.
v
..
’ .MIU
ry h
»
¢ 5
.. [
s N <
. [
} >
- «
N b
.x Vo) o
. Lo} -
,
7’
n-. -
f
3 o
. —

. -l ;I .
By
a ¢ -s

107

uds /(s /w)

NP EX A AL WA RICPRRARTA . ..,....p....\..\.\..
@ QP - -\..\f\f&-.- W L ..\.. . o ' . .s---~ el ",

7 o 7

“..L- o 8.4,

PR MY

~oh

Lpn

‘Nt
(]

AR
'

T

P
[ S

r

el L}
P AR
..

LAY

A AS A DS

N

~

i

-
/

TEMPERATURE

/6711

r.L\_\’M.L;__L___P_P

T
—

T 1 7 ¥ —\’dl\a\l.«i.ﬂl A ﬁ\“l:hl*\quﬂ\ll
7l

doa
i

.

g

= .

l\vnwhlo

—

k)

4
P

RO LRI .
. -.k-.l.. . J 4 \

- 5 o

i
o ‘© > : )

o

ndoa / (~ Fop)

LIS S PR . « .
....vw..-\ i@

AV TSRV ST

",

.
LD

v .*

4

o
0
)
0




130

ydo /(s /wd)

Ei- ¢
2 5 2
~ .
0
—J .
m.‘_Ju_ e B
— o o —Ho
i ol : -
o -
D
i e A
m : O 5
, o uo
\\\\M— _ T
i SV, QN NN R W N S | JE r»_ 1 1o
o ’ v G
uds / (s/wd)
T — T T — T T
s o
> 27,
N o ot
Y2 2 —
| ./FOV 2z
Q
LI 34 O
~ :
=~ ® -1o
$ 9 oF
]
13 O ]
2 |2
212
04
=)
o

cph

cph

Ij
TEMPERATUREJ

7708 75m

wevel

357

W0’

10°

S8 T PR R,

107

T TR 4
Ear v Ay W ey

.: B AP
e



“r.- LA r ;. .. EAEh -. ., -.- " -.«. v.. e ' s..- . v .-n!n 1-. .\1..-\4 Nb ¢4 .b PP I IO S
RN RSN RGO SRR BT R PRy phalilen N ... ...\...,.u...x
LY
‘-
L]
a.. T T T T T T T T T e 11— Y T T T T
3 r T ' VAR . R ﬂ
- 2 12
: - d T >
‘ - o 7 — =
o > w \m
- ok -~ : R
"\ © \\.\v ] Tl
v T NO - [ oL
. — 2 - o
— 1 L 2d : -—
< ~ - - L - - M \\\lult
) 0 o _LV._ et 3 - 5 | ._b ! - ;‘;
= ! < B o <= lﬂ.ﬂh&”."nl rh
- LS [ "
.. -‘Mlll N l.u - = =0 _.|_ ~
[ T K‘\W‘ D = - % A
™ = o
. | L |
A i
y i = 1 R !
Yy ~ e ~ \\\\l _ \
.. 4 TS W TN T VS T U WU BN WU { AR Y DN b S T T ST Y S T U ST W W GO SR S { R Y
A ° L) 5 o £ ° 5 o o ) o o © o o s S
"y — - — — Lad — - - — . - -
s uds> / REFATT RN uds / A0 bap)
—t
” i
/
n.. T T T ~ T T _ T J‘— L T ‘ 1
hl. T
" | i
T
[ - 5 .
\.. I % - <172
¥ - 2z 4
Ky (@) .WL
. N ~NO (9
g -~ DI
p, — o~ 12 «
/ ol s co8
- ~ > e 14 )
4 © Q
34
. IS IS
) 0o (o
. (ah) -
/ ES
b \ CJ
.\ o
; ) L I BT U | B I l_.l
.M © I (%) 3 - 2 o ..(J
A ot .- et - I . - P
y uds / (s /twu™)
4
s
k. *
.-l
’
.
.
‘s
s e e . ORI I A N D R R T




A AN

QOO I
1 N 1]
R s

R h-.|1, . ... n-

7
h~ -1 f “r -! -AH
. ey

132

i

-\.

<

¥
L3RS

- -,
AR ChL G

TN

ydo / (9 bap)

T 1 7 T v 1 7 1T LI LIS S0 B A A q-l“!!ﬁ}
L 4
NG “ |
L2 o
£ < _ 1
L S
ﬁ mE S .
a : T
— s —Sc
R b 47
™~ 2 _:_J
i N I b
= Nal { o
> _ -
| | _ A
‘ R
il | A VAR SN TN SRS WO G VRNV W NN 1L WY A S | I A
5 » © © o & & o @

\‘1..*.-‘\1'.



.114\441
n..-{_.-
P

fagatal P-.;..

3 S B A B s oo o S o
Y
.‘
. Fp -
) N
'\ I o \\, ﬂ&\\

- . y—

*»

.. s B

957 ieve:

i

I 0
07

spn

10

i
10,)

. S Y SR S N SN NN ST DU S S RN SN N BN E B L
L} - .
2 s “a = < o ) & o o
... udn /(0 /vy
¥ ™
2 a
N LA A St SRS S I St S RO RSN e SN B B (S BN B | T
-—‘ - HJ
-.u — ’ 7] ao
o - & > o4
A el ..\\\ -
o~ T "’
.- ﬁ ..A.v lll\ Cl.
_ P el o
. - MM_L lﬂllvm. ‘.;/.. w 4
. r~ > == ( =]
X oL =
-n P z o n_.
a8 w ro
- o Pt
G Ml
-bd -4
A
. RE
! o o
... ydo /(s /wum
.-.
1]
'-.
.
.\-
P4
.\- s- . v S ..‘..uf - P P PN PN l} [
A ..,.....h‘ \.w. . ., S SRR SR cler S

zpn

LA

RATURE

127m

766 |
TEMPE

A S

T T T

ﬂ‘a

T

T

.’

-q .
.n.

Py ..:.\-\ ]

-

T "..... Py

uids /

anars

} .- -J n». -.- ... .f 2

I SR S N VT U

[

[ T SO Y

ST T JE SR
._ ....A--‘




e

bR RS LR SRR L RL SERL )

.,-.--.\.-\.-.L-Q-’ -’.hnh.
P ¢

.

a0

! ... -- ‘ .. -\ -. -" h-l-.Jt-D-I‘l.

- (YO
L ]

>

AP

P MR R )

.-. ..~..Aw-h-.--4.m ¢

LI A A

lﬂ.‘urﬂvllﬂ!«‘ Tﬂ T T — T T — T T — T T « T T ﬁ T T ‘— T T — T T — T T T
- - 1) - H
B L x e ]
. D e
- & T e ...s\.\ .
N b1
S Loon ﬂ% 4
L D S rL -
3 - B zW AWMH 3 -
ooa L oy S [ - =
~ > b 3] ,,w”wh_ '.UWIO. ~|~_1 @
- - I~ -
R B «ermu_ o e
T~ o \Q\‘V ? ., -
| -~ - _ I_V J.«
\ TR N NN U N U S N G T | ' _\ R VAR WY DU WD SNNY NS TS SO SN SR N SN SR . [
o o ~ s - k=) o P [=} D o 8 o) < w
= wiy /o (s/uM ads / {» bar)
™
—
r
L
- C
a
1
o - ) o ~ () ) o
ydo / (s/w0)
ata €8 .-..b-’ oo 1,- ' oL . .v.\...-\\-.. KO Tt l\ LR -...-y--in.- . ”F..P Y .--.-hr..,....-.l.h..h . .,.I-.I....P-h..-. -....:-n.. . e -




LR e i
5.- . -\ l-\--
Potelalelalels

X NNPNXD

"y
A
L
[
.. T LI AN B T T LAN L LI B 1 v 117 LI R LA B A*
f o » Ll
N x .
. — —~o
, N £~ | 2 ~ 4" %
Rz £ -
| ~ | o) 4 “y *
. lww 7mu._ - L
i b— ey — A —0 .
) 2 _ c o | 2 X
g - old e a | B3 v 1 & '
~ > 4 v © Ll v = N
, = N B ™~ _‘rub I - "
‘ — in - i n o
2 _ 21 710
- - J.O
PR L1 ] B S U N S d o f°
3 - & 5 5 5 B b 5 5 5 b

- n
\ ™
. —
-l
s | SN S B SN S NN SN N SN S B B | 77 T T T T T T ;
I T -
- 272 - 12
B m.Wx (sl - gt i
o f— z 22
I S V. B - E
IS oI wn g
— ~y 3 -0 — ML -0
O o o ©0 o MR
- 2 1 5 | o v 1 a
~ > W nm o ~ Q0 AVu %]
-_ Ll - - -
x | ol N .
in (7220 k@] — W —0
o - o -
. =7 B N
: O
g o
., 0 L -0
. T SN N S WS U SN W UHN WA N SN S S WO U W SV OURRTRN (NS SRR TN NN O S .
o 5 5 ® > s o b " . - Y
- = - - = et - - B .- - z
" uds / (s/1u2) ydo> / _(s0gp)
;
A
'
!\
X
;
’
;
L. 7. . . v v m_. . P « v . . . N I N R Vo R . T et atA e e .. e e e e P
-. ..\q.. o ,.v\. <.~.A..w ...- ...- \~ - ~u. ,.-..--.- . ..-. \-.--.,. \.h ..n 5 KL ......“........ x. e i .-.. .h AT P A p.u? .d-u..d...-,n [ I i g S f.‘... Sy ....... ..-I. . ...,. e W f./.).. . ... . -a...(,‘. .




P BT SN p B 200

A TR

g
.
.
-

cph

" l'n‘l/'.w). /

Cph

/

{deg ()

oy DA AN
12 T

T T T T T T

L 764 223m .

VELOCITY

TR R U |

1

0 T | S D S BN S SRR S
F 7664 228m
- TDIF

136

em/s)t [/ cpn

/ tpn

(deg L)

Tond b

vEOTITY

S

I U WU U N RS S W SEUS SO G S W

|

L 7664 228m

-Tfl 1
=

T

L sl
i
T

I

10+

TEMPERATURE]

I S S S

1

) WU U I Y U N 41
~ [ oo 1
L
e
e e e
- . . . . - Yt .
e AT T

<

fy .l":i

N

AR
o

'I'.'[

‘;4.
)
l’a’ff

v
v ‘e




F' 137
[

Ny 10° | ELERERLIS LSS S SENLANA N R A | 10 A B B L LN B S
- 1 r . i 1
; = 7665 L73m 1 - 7oeh 78m -
10° \ verCimy s RN VELOCITY -
N :
- - r
i \ 1
_1 CoY 1
O S
- » —]
] \ 1
] F A ;
. — _ O r“ {& —
3 { ! h
~ . ~ B '
. - ':\ O ot “'r &f
< . > - '}
- — 10"~ .'l, ‘-11
i
- -O: = \l -
k. -y
357 levei ———= 107 5% ievet
- = - ‘:-q
. | \ P
- e ASH -
o LWjOLID ],LIW lDﬁbHL - T B R ) "
10"~ R 10° 107 107 107 10" 3 "
cpn cpn :_\
A
W0 T T T T 1T 17T 10 r T T T T T T X
i\ 7885 278m 3 7665 278m ]
o PRESSURE 10" - TEMPERATUREY
§ ‘\\ i 7
W 1 . 1
v — 10 _
- ~ _
i Y
yQ r k - 10 —
t <
- l}a ¥ 4 a B
T i \' , B ™~ 1o 4
e ~ -~ e
’.. = ’ r ' \ I © 7 ::.':-
-'. = [. l ‘ i o ~ ..-_..
S . . B _g _-.‘_d
..Q- r p ~— -1 N
RS L . 107 - o
Iy L l 1 o)
o 3 [ % -\ =
® - r | J . ;
- - 07 =
- r. I' ] _1 oD
' } i 1 o
.- - 1 - . _:
" . v ! 2
- ~— a - 1o S~
L A Y ;
-7, - R 4
o ! [ q
é r . 3 |
R e Y 0" S T N T J_ S [N
i X _‘ 0 10 107 10
&3 " - ] cpn wa
“_ I___ 54 r_:m_l__h,_.:—- = E:.E:
- ‘:_____.__r‘ N
e [0 W S WU NN S TN N T | "
'. 3 10" '-”' (.
'..:.--'.' ._:_._"..:.'. 'f " '. A '.'u'

'- - , ..
VNS, )‘JL -\.n_.b\ ~ ‘.h



.. C - " !-dx- " \(1- -.ﬂ-
P r.s.“. e

o hn.n 2, Gy
vt Pt \\ .

M AR A R f O MO, %o
RN SRR L s-.\-\.\-...a
.t S . r— ~.- 4.- .-\ ..\ ;-\ .‘m ﬂ i . \..n-.-. \.v\ﬁ\ - s

TYTYTT Y v v VT T T \ T 4__.111_‘.‘_1 LS N A A R A A IR AR R Tt
I i o el i
-0 b~ ey «’ | ~.
£ > - = Lt It
T e 1 Tl 4 i 1
o3 = S >~ [
- RS . - LmH *“ll i .
@] T . - i ] ﬁ
— D —0 — ¢ i —
L — - Q = [ :
o W_L._ [ 4 < L o -5 - o 1
‘,./ - W Y % ' JL A. ;ﬁ A‘
- f - — - g -
r . J: f~ - N .
- B —o - !nmn%m,. m o .
2 = — A .
B - = ! |
1 'y | oo
’ .
- 4,.. h - _ & X
- - —o i -
r—\mrkr_ R AR ST U U WO S SV S S S I A Ly ) S| SN _rrL\l_r\[)_»rllr_[r.fu.
lnw ..\.w AO nN :m © MU [ NIV ) - e ) o ‘ .
ydo / (s/wn) uds /[ boap)
Q
m
—
YT 1 17— 7 (17 T [ #
I r
- 245
2=
£ |
L 3O 3
m D mlw .
L .2 o
L 20 EE o
~ > @ D._ o o
" z & .—.
— D [ mi®]
e "
- b =
. 04
—Ho
3 AR NN N NN NS VAU N AN U S VAT T NN G WU G | T
.mw © © © © © o nu
4 yda / ,(s/wd) s /A BRapt
~-
g
’
1%
L
L
.ﬁ\
ry
)
“
'




iGN
ety

pRIR IO

T R A vy cxs sy B SN R ACCRA
...1.... ...... d ... m. .H.-«W.V..-.-...H..-H...J t w!.-...-v.nm.,-..\ .-.--snu-.n(\-. ! .u- .- ...,.-.Hv\l......; .o .‘... \. \-‘..-\ \cA \n.-.-. .-; .-. .r- .\.- ;-r~ -

qﬂ—~4ﬂw-—1-—-—~u‘-—<ﬂ—q

-]
J
-
d
—
;
]
-
IS
Y
]

\
RES

\

\

1
Ja
i J
I
L )
h
|

427m

cph
T

7
/

T
67
VELOCITY
1 1
10
T T
427m
TEMPERAT
J\h
1

957 ievel
|
o
] T
7067
—
L
1

i -
N - —~
- ______L—_____r___brrpl
o (=) [} (= o o © « o
ndo / (» fan)
T T T —‘ T T —
- L
S Gl
<12 —
(& | -m
W o~
N 2 <
(&1
—~ O — v
N f O i _
o & 22 2
=4 |
[ XY
o =
= |
(&)
o "
LMQ - L 1
o F) ~ )
yda / (s/w™) udo / (~ bap)
. . e e et ey PR I P R P P A R T I A} Te e S T A e ety oy ettt N TR I P R RN N
.t ‘«-h.-’“.u ........ NS « NN ' --A-. .-- .-. ..‘-.. .-. IR -..-‘ ) .-.-. ---\-\- -\-1\ . -f\-.... .--\.-. .- vq. v .-.' M) ...-‘- N ) f‘\Jh‘-‘-- ......- ... .-. -;-.l .-. ....-\--xnb' -:. L ----‘.~ Yy -..sn- RN f-‘-.
B by e . > » .l o A -




| p—
v —o
v - ¢ 1°
L —/ o
. ~ =
M - n O <1

. = - w 6

r - T g .

3 ~ > s
v - ~

" ) 5

b, [~ n o
- o o

e, - \!Wuv -

.. - 1

4 )
.. - A5

IS N D W Y M A | I | | Y AT B I A
p o y
© ©° © k) (=} © o o o
Pt Pt - = = = - = =
do s /ui
o ydo / (s/u)
<
-
LI e T
o e
- AN
- EE .
I~ =
2 B -4
- n O m N
_——_— O 1%
g s 1°
ol o) [BW ] >
~ > v 2
L =
13 o [t
— [Tp] mo
N —
g - =
- O
L Y N
- o
s P
LU U R U NN SN WA U VRS A NS Y N (N S S ' N
© © ‘© ‘© © © o o )
= = - - - - - - z

uydo / ,(s/wM

cph

M MO
AR AR
PPL vl

T ™ L T T -7 ™ T
I _.r~_ I T T T 1 wavb\\ |
- W \\\\ lﬂ
L = \x» 4

£
L SR o |
ZE —
n ;
- ‘M - @
R W . o i
S Ny N 4
N R 1

L I T G U SN U SN N SUS SH N 4
© o) ° © o o o <

udo / (n bap)

| IS S B e S A A N L L AL L

7641 527m
PRESSURE

L { UG N W S G G
I - -
udo / ,(ipap)

- v
[ R L R o

RO, )

«pn

»
LN )



XA
L AR

.ol

.

v 4
o

!

e
LR

‘ 3

{cm/s)” / wph

Lot

'I.: ..‘.". '.. y %
/

e 0 &t y ‘.
ShSANS @
Wbty

N

. \'.n.

10°

vQ°
1Q°
107"
107~ evel
CW .}OUD
10-! i L .l 1l
10"

cpn
'AO‘ LENE S LA

A S
P r‘."it‘_SS'
0!
100
0 L \

! '

b

10 ’
Ok
[
30 ° 95% leve:
70 °

v \.

a2

1 4
/) /o eph

|

|

1 4

l(ﬂv 1D‘}5 HL

LT LA IR R B i e e
€. Siim
veLic i Y —~

R
P

957 ievei

[ T

]
10°F 157 107

7’“{'—;

| DL LANEE D B B

s

opn

T

/

T

T

vdeg Y
v

i e e e

P

‘f‘ -
[N 4
W
\ -
— \ -
- . \ X
——— 357 el e
—— \ -

.ﬁ_.l'_

-

T T T T
i‘?_b ve7m 4
TEMPERATURE

1

~

—

e
4

" -'s._-._-\._ﬂ. 'f "

AN \'f.\ SV,

1 T N R
P P [ v Q
phi
- '_'r_ }'-.‘-* —P\"h ::_‘.- L0 \:. ."‘

pa e f"r,r‘. '\r N




& -, 4 “u o , ) by tg Ay Ay - N, 5*.!\!..@_ Ly ey,
%-. N.- -...u;\\ .--h -ﬁnu ?... -.-W\-.-‘.!h-‘ h-...vu---loln *\-l- .- IFA-’ ﬁ‘ -w \h .-H.?.m?.-‘
Sty . P, Y. P ‘ Y
e RS T .lnvuannk. P Ac-h-- o _h RO LA S g -v\---lv Cany n\)\.\- .-.f
i ...-\ .
f )
AN
II ni =
l. ¢ -Q- .
., .‘ ]
' ”
lo . ‘--
1 - ...-Il.‘.
.- '.-l1~. -
A, LI A S S S S S S AN R B =g Tt | 7 v |1 1 v [ Vv v | 1T VvJ T T 1 v T T N .....-
... [ i L % B 4 \...
- o - [=) el
", 3 1= € _U -t | @1 o
-u. m \.ru n - B A _ “ 1_ -hnu.--
... | ~ PU &\\ 1. L by _LRL _‘_ * i .......
v’ - —_—1s S~ - 3 -0 Lo o ..
s R =1 — - ﬁl - 0 — = R
)t | o _l e @ . nnu. L — M e <
v Lt 2 0 0 2 5
X 3 I’&u 3 85 @4 [
; 0 ks .Un..n_-«r 7. . FON— ~ o .
' - B —o - ,
, s & 2 _ o .Am
- L .
‘. | . - o . w \ .
4 L. —_0 — ¥ ' o
U _— — . —
. 70 U U Y T WA N S N S TR U TR TG N S i AU RSO ST ST ST SR S SN S B T SR U
--.“ .Muu v,w .\w nHOI nlu 1Wlu _nlv m o) K= o fe) U o o o &}
I-.
», \
> ~ ydo / (s/wun) yd> / (o bap)
‘s < 3
u.. —
L
»
y
iy T 1T LI T 71 1 7T .
hn -4 - — ;
L] o -
- - o - —o
“ i ¢ L C 4"
o Foot~ T T1- -~ .
. O —~o = o
. — -0 == © 1<
| — 1 M.uw

—
7651

Vi
957 ievel
L 1
opn

T T
7ool i
TDIF

W 50
1O
T

1

N} [-———— 97 evel
1
i)

. .
', - <

. - - = - —
[X T = — T

iy R\____._____rrh__ T I BT

' o) ) o3 © (@] k) [} (] o o P
v = = b = = = = - - = -
i

-

1, nudn \ .ﬂu\rC.JJ [¥1s! / A Fap)

*

'.-

»

)

.-

Il-

.

N

-

,'-C

,.’v A R




PALL Y RN NS ,M.J
N N _....‘.......-# e
R A PR S A :

VO
.-\\.—'-\-\ \ 'n\-

|l\-.‘

‘2,
» 1] *_2
: nn
. ..-»M.-.
R ‘7,
: o
. o
‘., l
! 4
! “-\-u-

v *y
7T T T T T T T T T T T T T T T T T T T T T

S ﬁ T T I T \vt%\q.. i rr__ I i { T T t\j \...r
", 5 0 - . o,
' i 12 B ) .\\.\- e »
o L€ 1" - £ . W
) M.M_ —Vq..l M mhﬂ \-A\ ~_ Nq-..

- = ot 4 - 3 | RN
! - C *~ H o . “e
= W.b, —o — - WIL lﬂ. -1c ey
o 7 - - 'S -
- S A A - ’
f o 1Y v o o Ll 13 2
. | 1> = § | ~ = |

y 0 e N b

- - % W —o 0 —Ho
P o — o N

. - > i ]

.. +I

P — o — 1€

° SRS A NN WS U NN VU NN NS S N NN SNV N I N [T A PRI RN N W R RN WA S ST RN Y SRS
" " » » » o ® & b 5 5 b o B -

[4

, - ydo / (s/w0) ud> / (~ fap)

4 b

. —

Fa

¢

4 —r— T T T T T LI I T T T T | T T Ty T T T T T T T V\;
. - T - o

Y - ZHo — -~ —c

. 17 - . ~v\...\~ 47
N s 5"

] i " “‘ﬁ.'l .ﬂ

T
7642 1024m
ELOCITY

\\

L1

107

T
7642 1024m
PRESSURE
"’L

—_ - _ 2

! - 1 4 Q " W 7

- [E9] Q (8] ryu\[ @

- > - -1 - v - .

id < S lt e .
) — 0 o — o Ho
. [o2] N - o -
! , MO -
y O

. | = L - 4

* 1

-\ l — w N \\\ _ m.u
« 1 1 T 1 N U4 U YN W IV SRS N S UL S ISEY NN U SN D U NN AU VA ST SO U S S S
o o ° © =} (=} © o o © o) o [} ) - ! : ~
- — - — - — - — a — — - - - - - z
]

A ydo / (s/wMm ud: / _(apap)

i

%4

2

a

»

L]

]

.

.

-h

. . P . o .. e v e e e o P B T 4 e e e e, T R AN e e e e
¥, o 0 [ IR AP LI RN T S M e ef e T [ ] g . L ..\...A A PR w e Te T Ty .-
PRI ..-‘.-.... CRCIAL I AN 4 AR AT LA RS FAPE AT AL ety fo s N e et et DR R I RN N,
[EVCAA X L T NS t......-,.... e e .!\ ¢yl g TN O t\.....lu.l..i.rl. k-b.nhy-xlngh.t..;?.b.h.?b.brhb et e WF\PF\P




144

AT

ALt Sy

T .
LAY

Ve
* -

N

AN

ACSCOERULICO LA O

AR

™.
’ \ \-
U

|

Ly
(Shil

*y Apty S0

o s
-\.-\.u«\..,\4. [
\\!.&u-....

_.wna.......,....,nu -y

7 17 v T ] 71 T LR .\1-&\;
— I.,ﬁL
- |Wu -
= N )
m ) ™ .
— ) \l(bhu\.\ 1<
RS _ -
L N ) 4
AN lxil/fwm. 3
- r~ D> - -4
- N .
. n -1~
o -
H .
- \\ -5
LI . W N W S | ST UE (T WRY N UNUS ST T | - o
o o ‘S =) o © o o
ydo / (s/1u0)
LENAND SHN I S S | T 1T 4“““
» -
= e
L £ al
5 >
L NI 3-
20O ol
s o
L N 4
0
o
= N>

957 1evel
CW '?Ol'_ID
107

| I

]
107

uda / (s/uwin)

Q
107

.pn

cpn

-

Subunt A S S A A SRR
Lo

x
2
=+ <C
v <L
ol
N .ﬂ“ﬂlblt-
N = _
H= 5
e ==
f~

H

10°

0
Q
10°
Ia
~
I\:J
iG

ud» /(7 bap?

Lf l T

7652 1 0}24m

PRESSURE

107"

19

107

107

ud> /

S{ipap?

2. 0 %Ay A a's a a2 i aa.. ata

R I N O O Oh

>,
-
A

:
N

ettt
wiulatu

-~
o
¥

-
}'
2t

\::\.
2

>
S Y

L S LR
FHE
SN

=

A
N

RO
"y 0"
L

2
o




|\“..’l|l ® :
o) -1

* N e T Y ]*.1&.\.1’1.‘11. 1-.!..- ¢ T (e i e O p AT W - ALY » 'y Q " y
et e e AR AL b A ¥, % v I o o5 g NN SO M P .
..... e .“— | AP VI S XA A AN A rL RN RARNRA A T Jo gt BRI RANELP P A AP FL AL L L S e > Jotwle <027
HEA AN SN AT PR S Sy .FL.»J-.&J&-.\.L ..\.;.. PR A T R LA L S ..c...... fi .........m.m_....u-.ﬂ.b.. I A ...\mt\;\.\s n.f-wfhf.-f-ﬂr-ﬂﬁ. Py I\f
..'-.
S
e
o
\- \.
S .-.-
...-...\-o
LN N IR A B (N R S S AN S (NS SRR SRS RN SR BN BN SNENE B NG e
- L - 4
- A 17
- U \\a -
- c =
< = -
- o m ;\ .
b—  fd ;.1% )
S - o~ o -
4 rn.u. - - m 2 N 3
] R w0 (3]
L ol L\_ b 4
DN ™~
N
m

udo / [(s/wn)




AR L MK PN, . 7. s.\..-..\.,. B

| EACNCYCONN A RN wiﬁw ww, w...m.\. vy g
Cua e Gy JeshhiSY LN alapglaa e O 0 Sty

LS S At S S S M SN SN SR S R S B M T LN LA I B
- 7 i Ll
— 4 I..mU - R
N - - .
r n \l\\\\.\\t _ ) i -
¥ N
Sy - - _ 1. -0

\

]l

|
10
“ph
L
3
TEMPERAT

1
-
7560

J
10
I
A}\

7667 3

T
6o
vEL
957 1evei

(5 b e} o [ (2] o o o (=} ™ o o - ~ - o O
- - P - - - - - - - - - - - ot LN
"\I -
[
% udn / (s/wum) udn / (~ Pan) ...\f\.
— e
D
B
Py
-n-\.fi.
¥ T TT L] — T T — T T —‘ T T _ T T T lll. :
B ) B
[~ ¥ <] m . \h.\
L £ \.s.\@ c .
b il z ] .
- )y b— - t .
.= P O |: .
— (W) lquhnv.uMu.w. e !
s A —— : o 47 ¢ A
| 3 ° & !
[e] _D > - [ [} O
Yo 3 4
r I~ > — »e nluh B .
- P Sy N o
== > - .
! M.\\wu i 37
- Q .
- - —Ho
1 T VAN WA N AN N (NN GO VA NS SO Y NSV GRS W G U d a7
(&) o o “ ) () P ) o Ve
B - - g = - - = v
Y 4y %Y
udo / (s/run) ..a-».\.
s
s
L}
a
.
.
.’I ;
. \ \

e etata" ) R A . .t
e, \..\-\,_.....1.- A @ MMMAAAAAL Y AR AT P L)

* 3

RO A ATy
e R SIS w LB R




1... L g

M A \\:H %. PN
SR N

8 4
,..,.-.\.--pu»r

-.\-

\\\\-

s

cph

cph

1L,
vh
-.
.
.hl
l-
) SRSt R s Su Sl S N S T
Qh. - -
! . O
v - | —o
‘ o . -
o - [ -
.. ) b—
h. ~y -
', i ) 1.
) <+ ) _{i
! - S 2 _ 4
* - .«N_t .W. 1
.\. ~ > o
2 - e 1.
\. - n - O
[e}] -
[4 o 1
. i |
7
2 ~ IO
=l L_4. Py -
o o
72 .- =
.\
4
.+, ~
<
4 —
s
i
.
-&
v, T
.
2 s
N s
s
. S
‘
: =
O
O s
-0
M. N
2 =
p
13 o
v o
(] -
w1
()
' 14
, —o
., n -
. 2
ll 0
N =
X
E]
N yda / (s/w?)
’
'
A
T
[]
~
L
1]
--
u-...aql.. LA .\.._ SIS s Catete et A -\.h\ ha 2Ly O I 4
¢, ..-.. .r. -~»-‘ -...,.v U ‘v * -.-.q-.\--..\-‘..- ,c.-..-...‘-..f.\,.. o e %, --Ic - ' DAY .- n..

2 P --:-.-.-... .. Y J N(.-.\-\-J«-J .

e

o .

s+ % % v
L I I N O
)

A 2. sty

w e # 85 o ®
1% .-.. L




148

4

T T — T T _x T 1# T T — T -114 T — T le—.l‘ﬂq\l
- 1
- @
I >

%
- L
T A‘E
| <+
o=
| S
=

ﬂ-
1 ! PUSSEN SRS ST VR VS NN T A S N WU B O |
=) © o o o o o o o
= = s ps - et =t = -
4do / (3 6op)
\..\.‘-.\_ t,* ..-- ‘..-.. 1 ..‘.\-«..--u~.- ..;.\\\-.\\\‘A-_ N L. D,

-
S
-

«* an
~
.~

L)
LY

n\q}\'

LIERE
)

'




- b gl = A A L en lo e B Ao 0o g Sen oo A e e e &G SAL Mrte b b en bl LAl 4 v Ak o o~ B BN - A I e
Ealirtuigt it ligh g Jagb igA o i S e AR A A ."7_'<.‘. e e A A - ._f.;_.'.'_.'_. e
R e e Te N . - e - B B - - . - - N N N e . M - - - - te

149

T 117 v 1 v T 17 .‘o; rll[llllfll

<
~}
[e3]
»
=
$-
()
<
A1
T
~1
J
194)
+
<
<
~
3
A 1

10°

A
‘l"ﬁr1
i

1
]
1]

PRI

g
1
|
3
T
j

T
1

(em/s)t / cph
53
L |
~
1 4
! "L' & o

10" L 3 —

/s) / cpb

A . - - . .'i
S 7 \ T S
10° -1 10° - —
7 1 LR
R
. h RARS
1 — o - .“-.
10 10 __,.}_1
- - ..-'-.4
4 _ o
107 ———— 95% ievel 107 957 ievel =
y - F - '..-.1
- ) . ) N AC o
- O"r i lL,\“l/ ?Oll.lbLchlw lDP}SHI o I I B -_*.
A ! 10° I 107 10° 0 107 10" 10 o
-“' K vpn Cpn ’\-:'
S e
RO N
10° T T 12 T
T T T T

76675 4007/ m .
- o P TEMPERATURE

- .

]
k

- =

107 \« -

L
107

1
|

e e, v v v
et

.7 A
W @I
(dey L)° / —pn
o
] T 1 R T
RS,
T
—
—
1 2

ateta

N Al

@ .
1T
el

[ |

o
-
1

et
e
T
”~
It

.
.
1

s
1
L

- \

T v.'n r"""
o
1
1

N
LA
1

r. . P17 p——— 357 Jevei ——== e
.- ..' r-—____r—rd—d_"— b '.':‘-
5 Nt
5 - - AN
b . ot d Lo s g ] AN
oo 10" 10 ¢ 10 i 2 S
* N

PR

e dy



T ¥ . g
.-un.\-.\ﬂ. -.-!-H-‘-WM 5 -\ﬂn- \l.!-.. -iﬂ\u

. AR A AN
3
¢
F ]
.-
h-.
\»
.
u-
.
:
,
--.
u\.
.
) [ ]

o wn

— | o |
:
.-..
I--
"
.—-.




151

W19 180°L ([82°8 EET"  LO¥0°  ELL°1 es0LL
tv8°G G2L°9 £90°8 117 16€0° 8ES'1 15042
£22°¢ 68¢°Y 81L°G2 992° 8e2"  IUY'E eSL9¢

¥.S°€ LL6°v 2v8°9¢ 282° 292’

O T T T ———-

XYNIW XVCVW  AN3TY0 3S4ITN3 "44300 “¥VAGD
“¥402

YlJ4ON pue 3se3l

£e8’ v 15£9¢

117 g0 - - AN 2 - T1€°61 TL1°L1 S80°81 2S0iL
- 29€°201T 160°28L [8S°ve 992°v2 [LBE°81 28L°91 180°LT  1SOLL
266°0¢ - L0E°ST 619°4T ¥B6'El  2¢S.9L

G617 €201 - -

ove 62 28v°62 LL1°ST L12°9T S6V°ET  1S.9¢

- = 0 = Y= o o = = 8 e o T = A e = - e e e e - - -

SS3Ud  ALIQIWNH TOSNI  dW3l dWil 0334S  HLYON 1sv3 ejeg

1) 1) Bt ] a1y v3is
anlep wnupxey
227686 - - 061°S1 = §520° L£€9°81- 629°ST1~ 2SOLL
= LHT°ES  6EE°0T 112°8 21€°61 66S50° €I8°LT- 6£9°v1- 1S0LL
002" L1 - 91€0" E€IT°€I- 021°01- 2S.9L

¥80° £001
- Ob6° LT T21°02 L0V0° E€9E°H1- B6L721- TSL9L

SS3¥d  ALICIWH T0SNI  dW3l dWil  033dS  HIYON 1sv3 vjeQ

ave 3 1y ¥3s

an|ep wnujuli
P62 - =0z - p21°¢ 662°2 2S0LL
- 8eL’s G9v°9 €20°¢ 960°2 601°¢ 182°2 1S0LL
12 - - ST = 6562 £99°2 2S.9¢
- - - LWe  8Ls'2 1€L°2 0s§°2 15494
$S3¥d  ALIOIWAH TOSHI  dWil dn3l HIYON  1SV3 veQ

yve kL dIv LEN

s1s034nY

866°0- - - 66€0° - 91£0° $81°0 25041
- 908° 1~ 220°¢ 265°0- ¢€8E°C $9L0° 081°0  1S04¢Z
ev2 0" - $25°0- (280"~  2SL9L

12570- - -

- - 019°0- vL°0- 0v9"0- 8680°-  1SL9L

SS3dd  ALIQIWAH TOSNI dWil dwil HI¥ON  LSY3 eleq
yve 13y ylv v3as

SSAUFAYS

£€92°99 - - yoL'e - 199721 888°6v SL6°LE ZSOLL

£50°611 €22 16481 €69°8 981 E£0°11 600°Sy OLE"pE  1S0LL

621°2t - 069°$ - 6£9°9 165°L1 (SO°21  2SL9L
- - - 90v'v BEL°E 6IL°9 S2E"22 022°ST  USL9

PRI ppEpERPEY D P PRI SR M S ittt et

SS3¥d  ALICIWNH TOSNI dh3L dWil 033dS HI¥ON  1SV3 neg

ue 133 ¥ly LEN
ajuejaep
§10° 9101 = - 299761 - S0L°8 #9570~ 225°0  2SOLL
- 686°26 6YL°€6 225°81 B8OEL'1Z £0£°8  IvS°0- 6S5°0  1S04L
$15°9101 - - 17N 74 - 62v°S  SLL°1 12T 2SL9L

$82°'ve (91°S2 20.°S  926°0 01670  1SL9¢

SS3¥d  ALIOIWNH  TOSNI  dW3l dWil  033dS  HINON 15v3 Qe
yve 134 ulv vis

ueay

Viv0 Y31307043L3M

4
T

LES
.
u!
‘\..-

-

LSRN

L)
"
g

AR I
R

2



Lt
-t

AOA

I

-

152

99§°

2v8°2
115°1
Ls2°¢t
08" ¢
g2’ e
8YZ°E
L6T°E
e0E"€E

€E0”y
EET™ ¥

4101/55344d

£190° 1% g
252"
v20°2- 661"~
12280 €850° -
pip 1= 29€° -
£L5° 2" 109"~
L50° 1~ 9.9°-
902" - 8IL"-
2y° $65° -
82’ S0L°-
e’ 9£9° -
Ly” 01s°-
9£50°~ 181"~
eve°1- 168"~
8y1°~ 9€T" -
868°1- 162°-
6E5°1 2290°
v.10° -
2EE” 19"~
18¢° L1887~
06¢° $98° -
88¢" 869°~
s8E” €85° -
v8t° vis°-
0o0g* £16° -
§99° 101
¥8S° 08.0°~
(13 9€20° -
Lo’ 8620°
»0p° - 861°
919°~ 91¢”
8L9°~ y9Z° -
oL - 62L0°
tLL’- 6L2 -
aal H1YON
SSIumINS

1€y~

1pe°-
£0L0° -
#52°
§8L°~
L1s°
1532
gsg”*
0S%*
252~
1%

06£0°
SeL
1690°
urv

si6°~

9t£e”
S08°
¥95°
0y
9v9°
L8§°

(43 2
43
¥520° -
60p°~
61p° -
29€° -
ziet-
B6L =
ovy -
e

19 V3 3y

L Ard

12t
E96°EVL

13 33 O
225°0SL

228" 8YL

eyl” 981
669" 222
198" 19T
20%° 182

1S¥3  4104/SS3ud

£-514°
2-e8e’
8910°
SS§°
8s1°1
o11°
»2y0°
1250°
101°
61"
L[v9°
069°

S2s§°
262°
129°
£52°

S£6°

€€9°1
vl
SLLT
9LL’1
6LL"1
8L 1

EvE"1
£58°2
£8L°¢
rA%
6v8° ¥
62L°y
812"y
{26°¢
§59°¢
01s°¢

dWll

bL9" TV 2L2°02 sy €092 9£8°L 890°T 0£0°2 L00F G199, ©
- - - (U 28 - - - 9152 +199, ®
£80° 11  0/0°61 S6L°9E 166°%  #94°9 SIE0 266°0- 71251 €199 ®
LE€2°12 S2L°SE  9¥8°€S EpS°L 0E£9°8  LEP°O  THp"2- 20T 2199 ©
$28°Sy 68209 92.°201 L1£0° 1899721 18L°11 9/6° 9¥9°%-  SLL T199L G
621°511 d2L°1L S19°011  2-20(° 9L5° LT 89E° LT [21°2- €91°SI~ [2¢ (99L Q
6157201 2L1°E1T1 9%0°(82 2-09¢° 610°81 6E¥°LT 612°1- €0L°9- 826 9997 @
S10°1ST 2¢05°121 125°60F BOE" 162 BIZ"BI 660°8BI 958°0- OpB°9- 8/2 699/ ®
6£2°S6ST BIZ'PET 6997028 2-968° 08y°B1 €£S°81 T19°0- #65°9- 822 99/ O
2L8°0ST 6.0°821 80Z ¥1E 669°56T 098°8B1 822°81 18€°1- 1$2°9- BLT €99/ ®
029°Eb1 2¥9°8L  226° (02 09p°61 OLS"ET 9€8°0- $9£°9- 621 299/ ®
8227691 92981 19E°.SE 628" TPl EDS"6T [Lp°61 10V°0- 1€5°9- L21 199/ ®
£65°¥2 S56°6E 890°8% TI0°1S0T 1$S°L L¥1°6 T21°0 B61°€~ $201 2597 ©
6v9°€21 912°v0T 252°622 SP"vPS  Tv6°9T 091°91 €L£°0- 9ST°L~ (2§ 159L ®
68L°€C 0BL°0% [BS"(S T1L°BEOT [ES°L SOv'6  SBI"0~ 7T2L°¢t~ $20T 299 ®
¢SO vIT BEP 9PT ¢80 LL1 €02°LES  G66°91 ¥EL°9T €6T°T GIE'8- /25 1v9L ®
82E°Sl  Lip°BT OE£2°9¢ - P9 £69°0 £82°1~ 0052 $10LL W
- - - 96" 02 - - - 00T 60 ®
§.0°10€ 292°8/2 [10°02% 612712 806752 985°S~ 1S6°IT SL 80/L @
S8BT v1¢ GSB2ZZ2 228°LEE 9.2°12 91661 [¥p-2- 628°9 0s 0L s
6.0°922 0L 0EZ 0£6°SEE 682°12 265°02 BS6°L- B2I'B T 90/ ®
L¥67292 £26°992 906° 16E 182°12 862°22 98BE"€- 6SE°8§ St S0LL ®
CEET0ET $06° .52 991°09¢ S62°12 €SL°12 6SL°C- 9vv's 01 0L w
EVE Tve 128°692 vvE°OLE 96¢° 12 1585°22 6.0°6~ 191°6 S E0LL @
$08°6ST TEL°ETIT1 8BS o1 €20°02 [1¥°81 E€L2°6- €EO°GI- O0O1 2IL9( ®
€40°09T [26°0E1 2287091 6v6°0Z 169°61 6.8 1- 2¥9°S1- S. TuL9 ®
88S°SLT $.0°202 9167212 $25°12 91€°S2 9vZ°1- 666°61- S9 O1L9, ®
16T° 181 €£/8°8p1 18v°661 622°2¢ 291°1Z 8H1°0- 2S.°91~ 0§ 6L9L ®
v86°602 0v0°S02 T119°1¢€2 SY2°€Z eSL°€2 890~ SSETBI- SE 8.9, ®
L5§5°212 B89Z°vEe 1[2°852 881°9C $02°v2 265°0- 695" L1- S2 LS =
¢5C°ELZ [2UL°SIE 16L°09¢F 169°¢Z SE1°82 ¢59°0 6961~ 02 9L9L ¢
618°292 62£°L12 6€8°5B2 108°92 1Iv°T12 SBO°1- €£02°61- 61 SL9¢ -
ELT°¥EZ ¢86°692 160°91¢ 9v6°¥2 L[26°%2 £68°0- 16€°91- O1 vi9L ®
¥SL°962 68Y°60€ ST vEY L5052 B98° (2 ([11°E~ 068" [1- § €L9L »
Q33dS H1YON 15v3 41QL/8538d w3l 03345 HI¥ON 1SV3 wadap meg
aourlaep SNY I
W, %% %% W

ko o d ot B o




R GUAAAAASE
e T ety e
LA h\h.\.-h.qL.,

v
v
g
W .
v
v
ﬂ .

o 68%°2 [B1°1Z 869°f1 932°61 vyE°2 0191 ££6°91- 6£6°02- e6L°2 [28°2 6t¥°Z L0OY 51997 A

Y, 159°¢ - - - 812°¢ - - - 6v1°¢ - - 9152 +199/ A

v 198°¢ 92692 $21°%1 99°ST 865'€ VIE'T 52€°91- 926" 22- 619721 $/0°€ t9+°2 1251 €199/ A

o S00°01 SB6°62 97712 15462 199°§ 08€"  058°92- 920°62- 9SY°E€ 955°E ©95.°Z $201 21997 A

L s0z° BSL Pl OL5°6E €58°1Ff 698°If 8pR0°- 15E°8 BLy"  SES"6E- 652726~ D2I°S  BS8'S Os7°4 S50°E S/L 1199/ @

by §980° 9IT"8T 1vi°6% 2Zv6'61 1Sv°6  9220°- VO9'ST  668°T [64°0E- ££9°tp- 00, /1 9711 ILE°E 865°2 (2 (09 @

§.€0° £99°81 E£8°9S 15.°0f 89"y S7ZI0°- {99°B1  9690° 6821y~ 2/1°Sv- 665°6 9/8°G E68°€ (£B'¢€ 82¢ 699/ @

0L2°vly vOE°61 9vE'8S €86°CE ISI"6 /5" 282 ¢SELY OP1"  €16°vw- £55°Bv- 22/°S1 269°¢ 6E6°E 2IB'E B8/Z cog A

£52° BSL°61 ¥BL°LS L1S°Ib 029705 T1920°- L09°L1  €0v"  T0E"1S- 9S/°15- 120°6% 109°¢ t06°E €39°€ 822 o9/ @

686°2LE  TI10°0Z 8YY'BS 16L°PE 122°2S  £60° 181 eL°L1  L1Z'  L6°Sv- 989"By- £95°ST (8S 2 CVLTE BY6TE BIT  £997 A

209°22 [0L°9S5 6YS"LE OCp'8E - 026°(1 000"  sS2v vE~ pEZ Ep- L8172 219°¢ 206°f 621 295, w

9E0°61E  €5¥°22 LEI'2Z9 280°OF 1L0°SS  £9¢° /2l L28°L1  §pL0°  SBSTIS- BEY PS- BL9°SI 651°2 t9/°€ 129°€ (21 1997 A

5(572vIT TET°OT E61°0F 1/2°EZ 691°22 896" 130T 95°S ¥82° L1962~ 669°(2~ 0S5°¢1 6L0°C ObS'C £08°C $201 2397 A

068999  SOL°LT LLE'2S [¥p°OF SEB'6Y €85 SEG BEE"PT  Z6%"  9T2°25- Ov6'9- £92°51 €09y EIT°S €/8°% (/25 1c9/ A

¢y 9911 p02°6  2ZBE'OY tv6°8B2 BSP°8Z  OF9 20T 0:9°§ YOP"  LIPTSE- €PET9T- t0L°1Z 0572 GagC CI8°2 $I01 299. A

691°6/9 8I8°L1 15¢'v9 102°95 t98°6¥  20F° 825 992°%1  860'T 959719~ 02L°6v- 18(°22 tic'g 00T L €8L°¢ /25 197 A

- LYEOE S0B°61 595°01 - L190°  SI19°1I- pepe-of- T IIE 211°P 0052 plosL W

€01°¢z - - - 52¢°61 - - - L0230 R - 001 &02L W

Ny 666°€2 ZIT°99 Opp 2 191°DY 60¢° 61 2L1° $19°IS- p6p Op- LS6°T 28L°2 5172 S¢ QO/L w

~ ¥.0°v2 181°89 //6°SE 159 g9 01E°6T /140"  OLT°95- tpe° 14- 6L0°2 Sr9°€ 1£5°€ O 0L w

B80°vZ 6BE"OL [BD°SE BBI" /9 CII'61  £CBO0° 529795~ p29-pp- 950°2 S/S°E BIE'E §2 Qs w

880" 92 169°8L 026°(v BIC €L S6Z°61 SPS0° 6617 29- BS6°Sy- L60°2 -0BE°E £9¢°¢ SI S0t A

SIT"ve [19°SL 22€°S¢ 502°0f 20£°61 981" Ov0"6S- 205" 9p- 60°2 EPI'E€ 1BI°E Of v0LL W

OETI"vZ 6 LL 955°Lb /88 2L L62Z°61  2660°  8E9°19- 1vE 6y- v60°2 9862 1if'f § 02 ®w

SB2°p2 9.6°08 TE€9°LL (1£°/1 90/°81 000" 650°95- 97/2°25- 0S¥°2 +98°S £5¢°2 001 21s9; w

£51°92 8S5°69 106°8% 109°81 SP6'8B1  [180°  SPT'£S- 9g6°pg- 186°1 £99°% 998°2 S/ 71179, w

10692 OvI°0L S/2°t5 256°0F BOI'61  vE6D"  6/1°95- 69Z* 65~ EIB'I OPS°¢ 220°¢ <9 01797 A

9£6°9Z 069" 69 2IE" LS 2052 522°61  L1¥0°  06T°ES- /68" 85~ LT 129°% 020°t 05 6:9, w

SB2'[2 2BE° /L £BE'OS S§£R 22 6Ly°61  2060°  (52°09- S6p"@g- £69°1 BY1°% 68.°2 SE  BI9L A

92" (2 S95°98 909°E9 621" B2 655°61 (10"  8OI"EL~ 222°7(- Y681 S92°%v 250°f Sz /z9/ w

01S°/2 922°56 5.{°S5¢ @L°1F SIB"6L  SII°  £86°8L~ 0/5 vg- 6LC°Z 991"y 862 02 979/ A

$05° L2 10L°26 ¥Y9°19 EOp 62 528°61 000" gIB"6L- £Sp° 18- Prv 2 BEP'S 119°f ol SL9 m

£09°[Z 6£B°26 v9C°@9 S/9°0f 6€8°61 (190"  0iz 8.~ 08c-0g- 965°C 66V % 11i2°t O] P9 w

€28°[2 199°v6 1BI'6Y 6986 £20°02  BIT*  OIE"/L- 6pT°s8- $29°2 2v6°E 128°2 § E29L w

d1QL/SS3ud dW3L  033dS  HI¥ON  1SY3  J3Qu/SSIvd dWdl  033dS  HI¥ON  ISY3  4101/SS3yd W31 HIYON 1Sv3

Snje) wnotxey ON(PA WUy

sLsoy4ny

K

DA
PP
.u.- _.‘ .1\- g *

SO PN
v NS, VLA N

s e




154 -~

EAST AND NORTH
CORR.
COVAR. COEFF. ELLIPSE ORIENT MAJAX  MINAX
m 7673£225 5 VM-1103 68.221 .186 .224 66.209 21.546 16.715
m 76748225 10 VM20803 51.917 .178 .178 56.972 18.704 15.370

m 76758225 15 VM-503 59.486 .239 .244 59,968 17.895 13.525
v 76768225 20 v-5101 51.416 .152 .154 56.832 19.859 16.796
m 76778225 25 VM20903 53.605 .219  .203 50.542 17.303 13.789
v 76788225 35 v-5102 51.853 .238 .221 52.185 16.488 12.837
m 76798225 50 YM-1003 53.271  .309 .297 57.704 15.269 10.733
v 767108225 65 V-5110 59.050 .285 .255 47.622 16.334 12.174
m 767118225 75 VM20703 47.638 .328 .300 53.710 13.993 9.795
m 767128225 100 VM-1805 47.003 .367 .332 54,075 13.364 8.926
m 7703C225 5 vyM042  -31.531 -,997-1 .171 106.051 19.478 16.148
m 7704C225 10 vM040  -31.150 -.102 .178 105.675 19.207 15.785
v 7705C225 15 V0433  -51.443 -.159 ,222 109.731 20.257 15.763
m 77060225 25 VMO39 -61.791 -.222 .256 114.762 19.090 14.211
m 7707C225 50 VM037 -56.197 -.205 .255 112.176 18,993 14.140
m 7708D225 75 YMO38 -152.732 -.402 .413 115.820 24.370 14.295
m 77014C225 2500 VM-043 7.480 .289 .364 69.941 6.242 3.968

76418450 527 v-178P -15.839 -.984-1 .128 112,974 13.557 11.820
76428450 1024 V-195P 0.637 .131-1 .159 87.832 7.590 6.384
76518450 527 v-179P -20.299 -.131 .341 98.994 15.247 10.050
76528450 1024 V-325P -0.134 -.278-2 .171 90.424 7.620 6.321

76618450 96 V-106P -9,066 -.394.1 ,357 92.480 18.914 12.167
76628450 98 VYM201003 1.590 .124-1 ,385 89.296 14.420 8.867
76633450 148 V-108P 3.969 .198-1 .362 88,779 17.728 11.313
76648450 198 v-589 -22.900 -.110 .362 96.901 17.984 11.465
76658450 248 v-109p -9.913 -.511-1 .375 93.010 17.608 11.001
7666C450 328 DT5114 2.114 117-1 ,372 89.304 16.943 10.637
7667C450 427 V-591 28.470 320 .328 62.167 11.209 7.529
766118450 748 DT-5115 2.059  .262-1 .235 87.228 10.140 7.758
766128450 1024 V-5113 1.460 .333-1 .188 85.423 7.346 5.967
766138450 1498 V-5106 0.758 .286-1 .281 87.556 6.068 4.363
766158450 3998 V-661 4.284 137 .366 81.464 6.987 4.430
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